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PREFACE. 


Last  winter,  at  the  City  of  London  Hospital  for 
Diseases  of  the  Chest,  I  gave  two  lectures  entitled 
^'The  Question  of  the  Communicability  of  Consump- 
tion." It  was  not  then  my  intention  to  publish  the 
lectures,  because  what  there  may  have  been  of 
interest  in  them  was,  of  necessity,  a  resume  of  the 
evidence  relating  to  that  question,  and  had  already 
been  laid  before  the  medical  profession. 

Some  of  those  who  were  among  my  audience  on 
the  occasions  referred  to,  suggested  to  me  that  what 
I  then  said  should  be  put  into  book  form,  for  con- 
venience of  reference.  After  much  hesitation  and 
delay,  I  decided  to  follow  this  suggestion,  and  to 
embody  the  substance  of  the  lectures  in  short 
chapters.  It  has,  therefore,  been  necessary  to  alter 
much  of  the  wording  of  the  original  manuscript,  and 
to  add  to  it,  here  and  there. 

About  a  month  before  the  lectures  were  delivered, 
I  wrote  to  Prof  Koch,  and  asked  him  if  he  could  let 
me  have  some  references  to  recent  contributions  to 
medical  literature,  for  use  in  my  preparation  for 
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these  lectures.  I  had  hoped  to  receive  from  him  a 
few  words  in  reply,  indicating  where  what  I  wanted 
was  to  he  found.  To  my  surprise,  he  sent  me  what 
now  forms  the  Appendix  to  this  book.  Unfor- 
tunately, his  very  kind  and  valuable  assistance  was 
not  available  for  my  lectures,  for  his  manuscript 
reached  me  after  they  had  been  delivered.  It  seemed 
to  me  a  pity,  that  such  a  useful  synopsis  of  current 
literature  upon  so  important  a  subject,  should  not  be 
used ;  and,  therefore,  it  is  now  placed  at  the  service- 
of  those  who  may  desire  or  need  its  help. 

The  record  of  cases  given  in  the  Appendix  was 
made,  at  Prof  Koch's  request,  by  Dr.  Frosch,  of 
Berlin,  who  most  kindly  gave  me  permission  to- 
publish  it  in  its  present  form.  I  cannot  sufficiently 
thank  Dr.  Frosch  for  his  courtesy  and  kindness  in 
placing  this  remarkably  accurate  piece  of  work  at  my 
disposal. 

I  heartily  thank  all  those  who  have  so  kindly 
helped  me  in  my  attempt  to  deal,  in  a  few  pages^ 
with  a  very  important  subject. 

Haeley  Street,  W. 
October  1890. 


CONTENTS. 


CHAPTER  I. 

PAGE 

ISTEODUCTOEY  L 

CHAPTER  II. 

DK.  KOCH'S  KESEAECHES  CONCEENING  TUBEECULOSJS  ...  6 

CHAPTER  III. 

EVIDENCE  IN  BACTEEIOLOGY  I9> 

CHAPTER  IV. 

HAUNTS  OF  THE  TUBEECLE  BACILLUS  21 

CHAPTER  V. 


EVIDENCE  SHOWING  THE  COMMUNICABILITY  OF  CONSUMPTION    .  24. 

CHAPTER  VI. 

FUHTHEB   EVIDENCE    OF   THE    COMMUNICABILITY    OP  CONSUMP- 


TION  30- 

CHAPTER  VII. 

COMMENTS  ON  THE  EVIDENCE  JUST  STATED  37 

CHAPTER  VIII. 

TUBERCLE  BACILLI  AND  THE 'BREATH  OP  CONSUMPTIVES    .  42. 


X  CONTENTS. 

CHAPTER  IX. 

PAGE 

HICALTH    STATISTICS    OF    THE    CATHOLIC    NURSING    ORDERS  IN 

PRUSSIA  49 

CHAPTER  X. 

MORE  STATISTICAL  EVIDENCE  7 1 

CHAPTER  XI. 

TUBEKCULAE  MILK  A  SOURCE  OF  INFECTION  .         .         .         .  75 

CHAPTER  XII. 

FLESH  OF  TUBERCULAR  ANIMALS  A  SOURCE  OF  INFECTION  .  83 

CHAPTER  XIII. 

•ON    THE    ALLEGED    IMMUNITY     OF    JEWS    FROM  TUBERCULAR 

DISEASE  95 

CHAPTER  XIV. 

POINTS  FOE  CONSIDERATION  SUGGESTED  BY  THE  EVIDENCE  .  107 

CHAPTER  XV. 

LIFE  ASSURANCE  PRACTICE  VIEWED  THROUGH  THE  EVIDENCE      .  I18 

CHAPTER  XVI. 

ON  THE  PROPHYLAXIS  OF  i  UBERCULOSIS  I25 


APPENDIX  137 

INDEX  159 


EYIDEATCES 

OP  THE 

COMMUNICABILITY  OF  CONSUMPTION. 


CHAPTER  I. 

INTRODUCTORY. 

The  belief  that  consumption  is  a  communicable  dis- 
ease, has  long  been  popularly  accepted  in  many  parts 
of  southern  Europe,  and  that  popular  belief  has 
received  the  support  of  the  majority  of  medical  men 
in  those  countries.  Amongst  all  civilised  peoples, 
this  view  concerning  consumption  has,  at  all  events 
in  the  last  half-century,  had  its  advocates  in  the 
medical  profession.  It  was  not,  however,  until  1882 
that  the  belief  in  the  coram unicability  of  this  disease 
was  established  upon  a  firm  foundation.  In  that  year, 
Dr.  Robert  Koch  demonstrated  by  observed  facts, 
and  by  the  results  of  his  own  experiments,  that  con- 
sumption, as  well  as  every  other  form  of  tubercular 
disease,  is  caused  by  a  living  organism,  now  known 
by  the  name  of  Koch's  bacillus  of  tubercle.  As  is 
usual  when  new  and  important  truths  are  first 
brought  into  notice,  this  new  teaching  received  a 
large  amount  of  adverse  criticism,  and  was  met  with 
strong  opposition.    Scepticism  is  a  valuable  help  to 
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the  progress  of  truth.  That  is  partly  why  all  reason- 
able disbelief  should  receive  respectful  consideration 
from  those  who  wish  to  see  scientific  truth  spreading, 
not  only  quickly,  but  also  upon  soil  properly  prepared 
for  its  reception,  and  for  its  nourishment.  To  that 
good  end,  reasonable  doubting  of  new  beliefs  works 
well.  A  thoughtful  and  honest  critic  with  a  bias 
towards  scepticism,  is  one  of  the  best  helpers  of  him 
who  first  shows  the  world  a  scientific  discovery. 
The  time  inevitably  comes  when,  slowly  most  likely, 
but  not  the  less  surely,  students  of  the  subject  are 
almost  as  much  struck  by  the  breakdown  of  the 
attack  upon  it,  as  by  the  steadily  increasing  weight 
of  evidence  which,  from  various  quarters,  is  brought 
up  in  support  of  the  new  discovery.  Through  all 
these  phases  Koch's  work  on  tuberculosis  has  passed. 
To-day  it  is  no  exaggeration  to  say  that  this  new 
teaching  is  regarded,  by  the  great  majority  of  those 
who  are  entitled  to  speak  with  authority  on  such 
matters,  as  a  fact  of  the  first  importance  in  medical 
science.  It  surely  is  right  and  just,  that  when  a  con- 
siderable majority  of  such  men  express  clearly  their 
belief  in  any  new  teaching  which  falls  within  their 
ken,  then  something  more  than  a  bare  denial  of  its 
truth  is  required  of  those  who  decline  to  believe  its 
doctrines.  When,  moreover,  the  teaching  in  question 
is  based  upon  evidence  founded  on  experiment,  those 
who  doubt  or  deny  its  truth  are,  after  a  time,  if  they 
would  maintain  their  position  as  just  critics,  bound 
either  to  show  error  in  the  experiments  themselves, 
or  in  the  reasoning  based  upon  them.  Koch's  work 
concerning  tuberculosis  hinges  upon  experiment.  No 
important  step  in  that  work  is  taken  which  is  not 
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based  upon  experiment.  On  the  other  hand,  the 
objections  hitherto  advanced  against  it  have  no 
foundation  in  evidence  based  upon  experiments, 
which  have  received  recognition  from  competent 
authorities.  Probably  no  research  of  its  kind  ever 
had,  in  a  comparatively  short  time,  so  much  corrobo- 
ration from  work,  more  or  less  reliable,  done  in  all 
quarters  of  the  world.  That  corroborative  work  has, 
to  a  great  extent,  been  accepted  as  correct  by  a  very 
large  majority  of  men  whose  opinions,  on  such  sub- 
jects, are  entitled  to  our  best  consideration.  No 
doubt,  the  bulk  of  the  medical  profession  to-day 
believe  that  tubercular  disease  is  caused  by  a  living 
organism,  and  that  that  organism  is  Koch's  bacillus 
of  tubercle.  There  is  not,  however,  wanting  proof  of 
the  fact,  that  there  are  still  those  who  do  not  believe 
either  of  those  propositions.  Also,  there  is  prevalent, 
in  certain  quarters,  a  feeling  that  it  can  still  be  truly 
said  of  Koch's  work  on  tuberculosis,  that  it  is  not 
yet  proved  to  be  correct.  Agaiu,  there  are  others 
who  believe  it,  but  who,  in  their  acts  and  words,  do 
not  seem  to  attach  to  it  any  considerable  importance. 
These  men  appear  to  regard  the  work  rather  as  a 
scientific  curiosity,  than  as  a  matter  full  of  much 
practical  importance  in  relation  to  the  question  of 
why  from  one-fifth  to  one-seventh  of  the  world's 
known  death-rate  is  due  to  tubercular  disease. 

It  may  be  well  to  give  here  an  example  of  those 
expressions  of  opinion  which,  to  say  the  least  of 
them,  though  not  plainly  avowing  disbelief  in 
Koch's  teaching  concerning  tuberculosis,  certainly 
do  not  tend  to  encourage  its  acceptance.  In  the 
Harveian  Oration  of  1889,  Dr.  James  E.  Pollock 
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says  :  "  Among  the  latest  and  most  important  addi- 
tions to  modem  science  ....  must  be  enumerated 
the  discovery  of  minute  organisms  in  almost  all 
diseases  of  the  zymotic  class,  and  in  tuberculous  and 
other  pathological  products.  The  importance  of  the 
investigations  which  have  led  to  our  knowledge 
of  this  subiect  cannot  be  overrated,  and  the  facts 
so  accumulated  must  be  accepted  as  invaluable  addi- 
tions to  our  conceptions  of  the  origin  and  spread  of 
such  affections." 

"  It  will  be  well,  however,  not  to  build  up  too 
hasty  theories  of  disease  on  even  such  facts.  There 
is  a  palpable  danger  of  results  being  mistaken  for 
causes.  The  invariability  of  certain  morbid  pro- 
ducts being  found  is  no  doubt  a  proof  of  the  un- 
changeableness  of  the  diseased  process,  but  it  would 
be  surpassing  the  limits  of  the  Harveian  method  of 
exploration  by  experiment,  if  we  were  to  assume 
that  in  all  cases  these,  and  these  alone,  were  the 

causes  The  decay  of  almost  every  form  of 

organic  life  ends  in  a  parasite,  or  lower  grade,  and  it 
may  yet  be  found  that  our  assumed  causes  were  only 
results." 

It  is  not  now  that  bacteriologists  are  for  the  first 
time  warned,  in  solemn  words,  of  the  danger  of  mis- 
taking for  its  cause  what  may  be  a  mere  result  of 
disease.  Again  and  again  has  this  warning  been 
urged  upon  them,  until  one  unacquainted  with 
bacteriology  might  well  believe  that  the  warning  was 
based  upon  observed  facts,  and  that  the  mistaking  of 
the  result  of  a  disease  for  its  cause  had  become  a 
pitfall  into  which  bacteriologists  almost  habitually 
stumbled.   It  is  not  surely  unreasonable  to  ask,  that 
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when  next  this  familiar  danger  signal  is  unfurled  it 
shall  be  accompanied  by  a  statement  of  the  facts 
which  have  prompted  its  use,  Dr,  Pollock's  refer- 
ence to  tubercular  disease  is  plainly  stated  in  his 
words  of  warning  ;  the  application  of  them  to  Koch's 
work  on  tuberculosis  is  clearly  intended.  It  is  not, 
then,  going  too  far  to  ask,  on  what  grounds  that 
worjc  is  challenged  ?  What  error  is  there  in  it 
to  justify  the  casting  of  grave  doubts  upon  its 
trustworthiness  ?  If  any  man  knows  of  such  an 
error,  it  is  his  duty  to  lose  no  time  in  placing 
that  knowledge  at  the  service  of  the  medical  pro- 
fession in  every  country.  This  matter  is  of  the 
utmost  consequence,  because  very  grave  issufes  hinge 
upon  it,  and  amongst  them  is  the  fact  that  one  of 
the  strongest  arguments  in  favour  of  the  view  which 
regards  consumption  as  a  communicable  disease, 
rests  wholly  upon  the  truth  of  the  belief  that  all 
tubercular  disease  is  caused  by  a  living  organism. 
That  being  so,  it  follows  that  any  attempt  to  show 
just  cause  for  classing  consumption  amongst  com- 
municable diseases,  should  be  preceded  by  a  clear 
statement  of  what  was  Koch's  work  concerning 
tuberculosis,  and  of  the  facts  and  arguments  upon 
which  it  rests. 


CHAPTER  II. 


DR.  KOCH'S   RESEARCHES  CONCERNING 
TUBERCULOSIS.* 

On  March  24,  1882,  in  a  paper  read  before  the  Phy- 
siological Society  of  Berlin,  Dr.  Eobert  Koch  claimed 
to  have  established,  by  experiment  and  by  observa- 
tion, the  existence  of  a  micro-organism  which  is  asso- 
ciated with  tubercle,  and  not  only  associated  with 
tubercle,  but  also  the  cause  of  all  tubercle.  This 
organism  is  a  bacterium,  of  the  kind  known  as  a 
bacillus,  and  it  is,  of  course,  rod-shaped.  In  length 
it  varies  from  about  -ro'inr  to  rrhro  in.,  and  its  breadth 
is  about  one-fifth  of  its  length.  In  lookmg  at  a 
specimen  of  this  bacillus  it  will  be  seen  that  it 
sometimes  contains  spores,  two  to  four  in  number, 
ranged  along  the  length  of  the  organism. 

Since  the  above  date,  no  observations  have  been 
published  which  disprove  Koch's  work.  On  the  other 
hand,  the  bacillus  described  by  him  has  been  found, 
by  several  observers,  in  the  tissues,  and  in  the  sputa 
of  persons  whose  conditions  of  disease  would  have 
suggested  to  any  clinician,  of  ordinary  experience,  the 
probability  of  the  presence  of  tubercle  in  the  patient. 
It  must,  then,  be  admitted,  that  we  have  now  to  deal 

*  The  substance  of  this  chapter  first  appeared  in  a  pajjer  by  the  author, 
which  was  read  before  the  Glasgow  Medico-Chinirgical  Society  on 
December  i,  1882,  and  published  in  the  Glasgow  Medical  Journal  for 
Februai-y  1883. 
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with  a  new  fact  which  characterises,  by  the  presence 
of  this  organism,  certain  cases  of  disease  of  well- 
known  type.  For  those  who  find  themselves  justified 
in  accepting  Koch's  results  as  true,  all  difficulties 
about  the  nature  of  these  cases  must  cease,  as  soon 
as  it  is  found  that  the  patients  concerned  harbour  in 
their  tissues,  or  in  their  secretions,  or  excretions,  this 
bacillus  of  tubercle. 

The  bacillus  is  demonstrated  in  tissues  by  employ- 
ing a  staining  process  first  described  by  Professor 
Ehrlich.  Koch  adopted  this  process  in  preference 
to  the  one  devised  by  himself,  and  with  the  aid  of 
which  he  worked  out  all  his  early  experiments. 
EhrHch's  process  will  be  found  fully  described  in  the 
British  Medical  Journal  of  October  14,  1882,  and  Pro- 
fessor Yignal  makes  some  useful  remarks  upon  the 
process  in  the  same  Joimial  on  October  28  of  that 
year.  It  is,  for  these  reasons,  unnecessary  here  to 
touch  upon  the  method  of  investigation  required  for 
the  detection  of  the  bacillus.  There  is  one  error  in 
the  remarks  that  appear  in  the  Journal  of  October  14. 
It  ought  to  have  been  there  stated  that  the  bacillus 
of  leprosy  gives  precisely  similar  results  with  those 
shown  by  the  bacillus  of  tubercle,  when  these  two 
organisms  are  submitted  to  the  process  of  staining 
devised  by  Ehrlich.  There  are,  however,  somedifier- 
ences  in  form,  as  Koch  points  out,  between  the  two 
bacilli.  The  bacillus  of  leprosy  is  "more  slender  and 
more  pointed  at  the  ends"  than  that  of  tubercle. 
They  are  also  distinguished  from  one  another  by 
the  colour  test  of  Weigert,  to  which  the  bacillus  of 
leprosy  responds  ;  that  of  tubercle,  on  the  contrary, 
is  by  it  unaffected. 
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Koch  thus  describes  the  appearance  of  the  bacillus 
in  tuberculous  tissues  :  "  In  all  cases  where  the  tuber- 
culous process  is  in  its  early  stage  and  progressing 
rapidly,  the  bacilli  are  to  be  seen  in  great  numbers. 
They  then  lie  thickly,  and  often  in  groups  or  small 
bundles  inside  the  cells,  and  in  some  places  give  the 
same  appearances  as  the  bacilli  of  leprosy  when  they 
are  found  in  cells.  Near  these  (groups  or  bundles) 
are  found  numerous  free  bacilli.  Especially  on  the 
borders  of  large  cheesy  deposits  crowds  of  bacilli 
appear,  wliich  are  not  shut  up  in  cells." 

"  As  soon  as  the  highest  point  of  the  tubercular 
eruption  is  overstepped  the  bacilli  become  rarer,  or 
are  only  to  be  found  in  little  groups  or  singly  at  the 
edges  of  the  tuberculous  deposits,  and  lying  near  them 
are  bacilli  so  faintly  coloured  as  scarcely  to  be  recog- 
nisable ;  these  are,  presumably,  already  dead  or  in 
the  act  of  dying.  Finally,  they  may  quite  disappear, 
although  they  are  rarely  altogether  absent,  and  then 
only  in  such  places  as  those  in  which  the  tuberculous 
process  has  come  to  a  standstill." 

In  his  lecture,  Dr.  Koch  lays  emj)hasis  upon  the 
connexion  which  appears  to  exist  between  the  pre- 
sence of  the  bacillus  and  of  the  giant  cell.  "  If," 
he  says,  "  in  the  tuberculous  texture  giant  cells 
appear,  then  the  bacilli  lie  by  preference  in  these 
structures.  In  cases  of  very  slowly  progressing  tuber- 
culous processes,  the  inside  of  those  giant  cells  is  gener- 
ally the  only  place  where  the  bacilli  are  to  be  found." 

Koch  has  a  theory  about  the  connexion  between 
the  giant  cell  and  the  bacillus,  and  it  is  this :  "It  is 
to  be  concluded  from  the  size  and  position  of  the 
giant  cells  containing  bacilli,  that  these  cells  are  the 
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youngest,  while,  on  the  other  hand,  those  cells  which 
are  free  from  bacilli  are  the  oldest,  and  it  is  to  be 
assumed  that  these  last  originally  contained  bacilli, 
and  that  the  organisms  have  either  died,  or  have 
gone  over  to  that  condition  which  will  presently  be 
described.  From  the  observations  of  Weiss,  Fried- 
liinder,  and  Laulamie,  according  to  whom  giant  cells 
wOTe  formed  around  foreign  bodies,  such  as  vegetable 
hbres  and  the  eggs  of  strongylus,  we  may  be  able 
by  analogy  to  realise  the  relation  of  the  giant  cells  to 
the  bacilli.  We  may  infer  that  here  also  the  bacilli, 
as  foreign  bodies,  are  enclosed  by  the  giant  cells,  and 
on  this  account,  if  the  giant  cells  are  found  empty, 
all  further  relations  of  the  tuberculous  process  go  to 
show  that  the  presumption  is  correct,  that  the  giant 
cells  had  formerly  harboured  one  or  more  bacilli, 
the  organisms  having  occasioned  the  origin  of  the 
cells."  So  much  for  the  appearances  described  by 
Koch  as  illustrating  the  presence  of  the  bacillus  of 
tubercle  in  tissue,  and  its  peculiarities  there.  It 
makes  no  difference  whether  the  bacillus  is  seen  in  a 
human  being,  or  in  a  monkey,  a  guinea-pig,  a  mouse, 
or  a  hen,  the  organism  is  always  the  same. 

And  now  as  to  the  facts  upon  which  Koch,  on 
March  24,  1882,  founded  his  claim  for  the  recogni- 
tion of  this  organism  as  associated  with  tubercle. 
He  found  the  bacillus  present  in  the  following 
oases  : 

ist.  In  the  human  subject — 

1 1  cases  of  miliary  tubercle. 

1 2  cases  of  "  cheesy  bronchitis  "  and  pneu- 

monia. (In  six  of  these  cavities  had 
formed.) 
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1  case  of  tumour  of  brain,  of  the  size  of  a 

hazel-nut. 

2  cases  of  freshly  extirpated  scrofulous 

glands. 

2  cases  of  synovial  degeneration  of  joints. 

Twenty-eight  cases  in  all. 

2nd.  Amongst  the  lower  animals — 

lo  cases  of  perlsuclit  oi  the  ordinary  type. 
I  case  of  caseous  cervical  gland  in  a  pig. 
I  case  of  a  hen  which  died  of  tubercle, 

3  cases  of  spontaneous  tubercle  in  apes. 

9  cases  of  spontaneous  tubercle  in  guinea- 
pigs. 

7  cases  of  spontaneous  tubercle  in  rabbits. 
Thirty-one  cases  in  all. 

"  Besides  these  cases  of  spontaneous  tubercle,  I 
examined,"  says  Koch,  "172  guinea-pigs,  32  rabbits, 
and  5  cats,  all  of  them  infected  with  tubercle  by  the 
inoculation  of  the  most  varied  tubercular  substances, 
such  as  grey  and  calcified  tubercle  of  human  lung, 
phthisical  sputum,  tuberculous  masses  from  spon- 
taneously diseased  monkeys,  rabbits,  and  guinea- 
pigs,  pieces  of  lung  from  cattle  suffering  from 
siicht,  cheesy  as  well  as  calcified,  and,  lastly,  by  in- 
oculation from  tubercular  affections  produced  in 
animals  by  inoculation."  In  each  of  these  cases, 
268  in  all,  bacilli  were  not  once  wanting,  and  in 
many  instances  they  were  extraordinarily  numerous. 
So  much,  then,  in  proof  of  the  statement  that  this 
particular  bacillus  is  found  associated  with  tubercle. 

And  now  comes  the  third  point.  It  remains  still 
to  indicate  the  line  of  evidence  advanced  by  Koch 
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in  proof  of  the  belief  that  this  bacillus,  and  nothing 
but  this  bacillus,  is  the  cause  of  tubercle.  To  prove 
this,  he  carried  out  a  series  of  experiments  in  which 
he  took  tuberculous  particles  from  animals  which  had 
either  died  of  tubercle,  or,  having  tubercle,  had  been 
killed  for  experimental  purposes.  These  particles 
were  about  the  size  of  millet-seeds,  and  were  re- 
moVed  from  the  dead  body  and  placed  upon  the  blood 
serum,  prepared  in  a  certain  way,  of  the  ox  a,nd  of 
the  sheep,  with  scrupulous  attention  to  all  those  pre- 
cautions which  are  familiar,  at  least  in  theory,  to 
every  one  who  is  acquainted  with  what  are  known 
as  "  cultivation  experiments."  The  object  of  these 
elaborate  experiments  was  to  obtain  the  bacillus  of 
tubercle  free  from  all  taint.  Koch  believes  that  he 
succeeded  in  attaining  this  end.  After  describing 
how  he  sowed  the  tubercular  morsels  upon  the 
prepared  blood  serum  and  watched  their  slow 
growth,  and  noted  certain  of  its  peculiarities,  he 
makes  a  statement  which  deserves  special  atten- 
tion. He  says :  "  The  extremely  slow  growth, 
which  alone  is  to  be  obtained  at  breeding  tem- 
perature, and  the  peculiar  shovel-shaped,  dry,  and 
firm  condition  of  these  colonies  of  bacilH,  are  not 
to  be  found  in  connexion  with  any  other  known 
bacterium,  so  that  the  confounding  of  the  culture  of 
the  tubercle  bacillus  with  that  of  any  other  bac- 
terium is  impossible  ;  and  already,  with  only  short 
experience,  nothing  is  easier  than  to  recognise  at 
once  accidental  contamination  of  the  culture."  This 
is  a  very  important  statement,  and  it  is  all  the  more 
important  when  it  is  made  by  Koch,  one  of  our  best 
experimenters  and  observers,  and  one  whose  words 
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carry  with  them  that  authority  which  can  be  given 
only  to  a  profound  and  extensive  knowledge,  such  as 
his,  of  the  life  history  of  bacteria. 

After  describing  the  appearances  of  the  growth  of 
the  bacillus  under  cultivation,  he  says :  "  By  the 
help  of  a  low  power  (30  to  40  diara.)  the  colonies  of 
bacilH  "  (undergoing  cultivation)  "  are  already  visible 
towards  the  end  of  the  first  week.  They  a|)pear  as 
very  elegant  spindle-shaped  and  S-shaped  structures, 
and  also  in  other  similar  crooked  figures,  which,  if 
they  are  spread  out  on  a  cover  glass,  coloured"  [i.e., 
submitted  to  Ehrlich's  colour  test),  "  and  examined 
with  a  high  power,  consist  solely  of  the  familiar  ex- 
tremely delicate  bacilli."  Had  any  other  known 
organism  been  present,  it  is  hardly  within  the  bounds 
of  possibility  that  Koch  could  have  failed  to  observe 
it,  for  upon  the  accuracy  of  this  observation  hinges 
much  of  the  worth  of  his  researches  into  the  nature 
of  tubercle. 

These  cultivation  experiments  were  carried  on  for 
some  time.  After  from  ten  to  fourteen  days'  cultiva- 
tion in  one  test  tube  containing  the  prej^ared  blood 
serum,  some  of  the  crop  of  the  bacilli,  which  had 
grown  there,  was  transplanted  to  another  test  tube, 
and,  after  another  ten  days  or  so,  some  of  this  second 
crop  was  sown  in  a  third  test  tube,  and  so  on,  until, 
in  one  mentioned  instance,  the  cultivation  extended 
to  178  dayfc!. 

On  such  observations  and  experiments  as  these 
rests  the  proof,  that  the  bacillus  of  tubercle  was 
obtained  free  from  taint — "pure,"  as  it  is  technically 
called. 

Dr.  Koch  next  proceeded  to  inoculate  certain 
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animals  with  the  pure  bacillus,  obtained  by  cultiva- 
tion. The  inoculation  was  always  performed  with 
every  care  against  the  possibility  of  contamination. 
In  each  series  of  experiments  several  animals  were 
used,  including  rats,  mice,  guinea-pigs,  rabbits,  a 
marmot,  pigeons,  and  frogs.  Some  of  these  animals 
are,  it  is  well  known,  difficult  to  infect  with  tubercle 
— d  fact  which  is  not  without  some  significance  in 
this  connexion. 

Koch  thus  sums  up  the  results  of  these  inocula- 
tions :  If  one  looks  back  upon  these  experiments, 
one  sees  that  a  not  inconsiderable  number  of  animals 
were  experimented  upon,  on  which  bacillus  culture 
was  brought  to  bear  in  very  different  ways — viz.,. 
through  simple  inoculation  into  the  subcutaneous 
cellular  tissue,  through  injection  into  the  abdomen 
or  into  the  anterior  chamber  of  the  eye,  or  direct 
into  the  blood  stream,  without  failing,  even  in  one 
single  instance,  to  develop  tubercle  ;  and  there  had 
formed  in  them  not  solitary  nodules,  but  an  extra- 
ordinary mass  of  tubercle  corresponding  with  the 
large  number  of  infecting  germs  introduced."  In 
each  of  these  series  of  experiments — there  were 
thirteen  in  all — a  certain  number  of  animals  were 
not  submitted  to  the  inoculation  of  the  cultivated 
bacilli.  These  animals  had  been  bought  at  the  same 
time,  and  fed  and  lodged  in  the  same  way,  and  in 
the  same  places,  though  not  in  contact  with  those 
animals  which  were  inoculated  with  the  bacilli, 
but  not  one  of  the  former  showed  any  evidence  of 
tubercle,  either  during  life,  or  after  they  had  been 
killed  and  examined,  post-mortem.  It  must  be  re  - 
membered that  these  cultivation  experiments  were 
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made  with  tubercle  taken  from  the  lungs,  calcified 
mesenteric  glands,  and  freshly  extirpated  scrofulous 
glands  of  human  subjects,  as  well  as  from  the  lower 
animals,  and  that  there  was  no  difference  whatever 
in  the  effects  produced  by  inoculating  from  these 
two  distinct  sources  ;  and  the  bacilli  from  these  two 
sources  were  also  identical  in  appearance. 

Dr,  Koch  makes  some  very  interesting  observa- 
tions about  certain  distinctions  which  he  draws 
between  tubercle  occurring  spontaneously  in  an 
animal,  and  that  type  of  tubercle  which  results  from 
inoculation.  He  bought  and  examined  one  hundred 
guinea-pigs,  all  of  which  were  healthy.  Several  of 
them  were  shut  up  in  a  room  with  other  guinea- 
pigs,  which  had  been  inoculated  with  the  virus  of 
tubercle.  In  three  or  four  months,  but  never  before 
the  lapse  of  that  time,  spontaneous  tubercle  began 
to  show  itself,  and  always  sporadically,  amongst  the 
uninoculated  guinea-pigs.  In  them  the  bronchial 
glands  were  "  always  found  unusually  large  and 
purulent,  particularly,  also,  in  the  lung  was  to  be 
found  a  large  cheesy  mass,  with  very  far  advanced 
breaking  down  in  the  centre,  so  that,  sometimes,  as 
in  human  beings,  it  had  reached  to  actual  cavity. 
The  development  of  tubercle  in  the  organs  of  the 
lower  part  of  the  body,  was  very  far  behind  that  in 
the  lung.  The  swelling  of  the  bronchial  glands,  and 
the  commencement  of  the  development  of  tubercle 
in  the  organs  of  breathing,  leave  it  beyond  a  doubt, 
that  the  tubercle  of  these  animals  was  an  inhalation 
tubercle,  springing  from  a  few,  or  possibly  only  one 
infectious  germ,  and,  on  that  account,  very  slow  in 
its  progress." 
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Contrast  that  description  with  what  Kooh  says 
about  inoculated  tubercle :  the  contrast  will  be 
found  to  be  very  suggestive.  "  The  place  of  inocu- 
lation was  in  the  belly  of  the  animal,  near  the 
inguinal  glands."  The  first  sign  of  the  success  of 
the  inoculation  was  the  appearance,  at  the  end  of  a 
week,  of  a  nodule  over  the  site  of  the  puncture. 
Abbut  the  end  of  the  second  week,  the  inguinal 
glands,  beside  the  wound,  began  to  swell,  and  some- 
times also  the  axillary  glands.  From  that  time  the 
animals  grew  quickly  thinner,  and  died  in  from  four 
to  six  weeks,  with  marked  tubercular  affection  of 
the  liver  and  spleen,  those  organs  having  been  but 
slightly  affected,  as  compared  Math  the  lungs,  in  the 
cases  of  spontaneous  tubercle. 

Several  animals  were  inoculated  with  certain 
substances  which  did  not  contain  the  bacillus  of 
tubercle  ;  for  example,  morsels  of  a  swollen  gland,  of 
degenerated  synovial  membrane  from  a  joint,  of  a 
portion  of  monkey's  lung,  kept  dry  for  two  months, 
of  another  portion  of  the  same  lung,  which  had 
been  kept  in  alcohol  for  one  month,  and  in  not 
one  instance  did  the  animals,  experimented  upon 
with  these  substances,  show  any  sign  of  tubercle, 
either  during  life,  or  post-mortem. 

Several  experiments  with  sputum  from  tuberculous 
individuals  are  mentioned  in  Koch's  lecture.  The 
sputum  was  allowed  to  dry,  as  it  may  sometimes  be 
seen  drying  on  the  floor  of  a  room,  not  always  in  an 
out-of-the-way  corner.  Tubercular  sputum,  dried  in 
this  way,  was  found  to  be  as  surely  fatal  in  its 
results,  when  an  animal  was  inoculated  with  it,  as 
had  been  the  case  when  the  cultivated  bacillus  was 
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used.  The  specimens  of  sputa  with  which  these 
experiments  were  made,  were  from  two  to  eight 
weeks  old. 

A  highly  suggestive  series  of  experiments  were 
performed,  with  the  view  of  ascertaining  the  eflFects 
of  varying  quantities  of  bacilli  upon  animals,  into 
which  the  organisms  were  introduced  by  injection. 
The  anterior  chamber  of  the  eye  was  selected  as  the 
site  of  the  experiments.  In  one  case,  the  pure  pre- 
pared blood  serum,  used  in  the  cultivation  of  the 
bacilli,  was  injected.  It  was,  however,  in  this  in- 
stance, unmixed  with  the  bacillus,  or  any  other 
organism.  The  animal  was  killed  and  examined 
thirty  days  after  the  operation.  All  its  organs  were 
found  healthy.  No  bacilli  of  tubercle  were  seen, 
although  they  were  carefully  sought.  In  another 
case,  the  injection  was  made  with  blood  serum 
mixed  with  bacilli,  which  had  been  cultivated  during 
132  days.  The  needle  of  the  syringe  was  pushed 
into  the  anterior  chamber  of  the  eye,  but  the  piston 
of  the  instrument  was  not  moved.  In  this  way  only 
an  extremely  small  number  of  the  bacilli  could  have 
entered  the  eye.  In  a  fortnight  from  the  day  of  the 
puncture,  solitary  nodules,  of  a  light  golden  tint, 
appeared  upon  the  iris  near  the  site  of  the  puncture. 
From  that  time  tubercular  iritis  was  developed,  and 
the  cornea  became  cloudy.  In  thirty  days  the 
animal  was  killed,  and,  besides  the  changes  in  the  eye, 
the  glands  near  the  jaw  and  at  the  root  of  the  ear 
were  swollen,  and  contained  yellowish- white  deposits. 
In  two  other  cases  the  injection  was  made  with  blood 
serum  charged  with  cultivated  bacilli ;  but  many  drops 
were  introduced  into  the  interior  chamber  of  the 
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eye.  These  two  animals  also  developed  the  local 
symptoms  indicated  in  the  last  case,  and  they 
rapidly  became  thin.  In  thirty  days  they  were  killed, 
and,  in  addition  to  the  local  changes,  their  lungs 
contained  "  innumerable  tubercles."  The  lungs  of 
the  animal  subjected  to  the  inoculation  of  a  minute 
portion  of  the  blood  serum  unmixed  with  bacilli, 
were  free  from  all  sign  of  tubercle,  and  so  were  its 
other  organs. 

Experiments  exactly  similar  to  the  foregoing  were 
repeated  again  and  again,  and  invariably  with  like 
results. 

Koch  thus  begins  to  sum  up  and  give  what  he 
regards  as  the  outcome  of  his  work.  He  says  :  "  All 
these  facts  taken  together  j  ustify  the  conclusion  that 
the  bacilli  present  in  tubercular  substances  are  not 
merely  the  associates  of  the  tubercular  process,  but 
the  cause  of  it,  and  that  we  have  before  us,  in  bacilli, 
the  actual  tubercle  virus.  It  is  also  possible,  by  this 
means,  to  draw  the  boundary  of  those  diseases  re- 
garded as  tubercular,  which,  hitherto,  could  not  be 
done  with  certainty.  A  decided  test  for  tubercle 
is  wanting,  and  one  man  considers  miliary  tubercle, 
phthisis,  scrofula,  perlsucht,  &c.,  to  be  tubercle ; 
another  man  holds,  perhaps  with  equal  right,  that 
all  these  processes  of  disease  are  different.  In  the 
future,  it  will  not  be  difficult  to  decide  what  is 
tuberculous  and  what  is  not  tuberculous.  Not  the 
peculiar  structure  of  tubercle,  not  its  non- vascularity, 
not  the  presence  of  giant  cells  will  decide  the  ques- 
tion, but  the  presence  of  tubercle  bacilli — be  it 
in  the  tissues  by  the  colour  test,  or  be  it  through 
culture  on  prepared  blood  serum.    This  criterion, 
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taken  as  a  guide,  must,  according  to  my  researches, 
stamp  miliary  tubercle,  cheesy  pneumonia,  '  cheesy 
bronchitis,'  tubercle  of  glands,  and  of  the  intestine, 
'  perlsucht '  in  cattle,  inoculated  and  spontaneous 
tubercle,  as  identical." 

Many  points  of  great  interest  have  not  been 
touched  upon  in  this  attempt  to  summarise  Dr. 
Koch's  work  on  tubercle,  which  received  from  him, 
in  his  lecture,  considerable  attention.  It  is  hoped, 
however,  that  enough  has  been  said  to  indicate 
the  skill  and  thoroughness  with  which  this  most 
laborious  investigation  was  carried  to  a  successful 
conclusion. 


CHAPTER  III. 


EVIDENCE  IN  BACTEEIOLOGY. 

From  the  point  of  view  of  the  bacteriologist,  the 
complete  proof  that  a  certain  bacterium  is  the  cause 
of  a  given  disease  is  threefold  : 

I.  The  identity  of  the  bacterium  must  be  estab- 
lished. 

II.  The  disease  and  the  bacterium  must  be  shown 
always  to  co-exist  in  the  same  individual. 

III.  The  bacterium  must  be  taken  from  the  dis- 
eased tissues,  and  pure  cultivations  of  it  having  been 
obtained,  it  must,  in  that  form,  be  shown  to  cause., 
on  being  introduced  into  suitable  healthy  animals, 
that  disease  alone  with  which  it  was  associated. 

By  "  suitable  healthy  animals,"  is  here  meant  those 
animals  capable  of  contracting  the  disease  in  question. 
As  is  well  known,  no  animal  has  been  shown  to  be 
susceptible  to  every  kind  of  disease.  Certain  diseases 
to  which  man  is  subject,  have  not  yet  been  observed 
amongst  brutes.  It  is,  therefore,  obvious  that  some 
conditions  of  disease  to  which  man  is  prone,  and 
which  are  probably  caused  by  bacteria,  cannot,  with 
our  present  knowledge,  be  reproduced  in  the  lower 
animals.  The  third  part  of  the  complete  proof  stated 
above  is,  therefore,  not  infrequently  wanting. 

Koch's  researches  on  tuberculosis  meet,  to  the  full, 
every  requirement  of  the  bacteriologist.    No  theory. 
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of  any  kind,  is  necessary  to  help  the  student  to  recog- 
nise the  ability  of  the  worker,  and  the  convincing 
completeness  of  his  work. 

It  is  worthy  of  note  that,  to  this  day,  not  one  of 
the  numerous  adverse  criticisms  which  this  remark- 
able work  naturally  evoked,  has  had  the  slightest 
material  effect  in  stopping  the  spread,  and  the  general 
acceptance  of  its  teaching,  amongst  the  scientific 
thinkers  of  our  time.  So  large  a  number  of  them 
have  accepted  Koch's  doctrines,  practically  in  the 
very  words  in  which  he  first  taught  them,  that,  I 
venture  to  repeat,  it  is  incumbent  on  those  who  still 
disbelieve  or  doubt  what  he  has  taught  concerning 
the  cause  of  tuberculosis,  to  bring  forward  experi- 
mental evidence  in  justification  of  their  position. 
They  must  now  accept  the  onus  probancli,  for  they 
are  the  people  who  are  attacking  an  established 
belief 

In  what  I  have  still  to  say  here,  I  shall  take  it  as 
proved  that  consumption,  and  all  other  tubercular 
diseases,  are  caused  by  the  effects  of  a  parasite  living 
in  the  body  of  the  diseased  person  ;  that  that  j)arasite 
is  the  tubercle  bacillus  which  Koch  discovered ;  that 
without  that  parasite  the  existence  of  tubercular 
disease  is  impossible. 


CHAPTER  IV. 


'HAUNTS  OF  THE  TUBERCLE  BACILLUS. 

In  an  inquiry  of  this  kind,  one  of  the  first  questions 
to  which  an  answer  must  be  given  is,  Where,  and  in 
what  conditions,  may  we  come  into  actual  personal 
contact  with  this  parasite,  which  is  the  cause  of  all 
forms  of  tubercular  disease  ?  To  answer  that  question 
is,  of  course,  very  easy ;  for  wherever  tubercular 
disease  is,  there  is  the  parasite.  We  know  that  this 
organism  is  found  in  all  tubercular  tissues  in  which 
the  disease  is  active.  The  expectoration  and  other 
secretions  of  the  air-passages,  in  all  animals  whose 
lungs,  throats,  mouths,  or  nostrils  are  the  seats  of 
tubercle,  frequently  contain  tubercle  bacilli,  some- 
times in  very  large  numbers.  When  the  kidney 
suffers  from  tubercular  disease,  the  urine  may  contain 
the  bacillus.  The  bowel  discharges  often  carry  that 
organism  with  them,  when  intestinal  tubercular 
ulcers  are  present,  A  large  number  of  those  persons 
who  suffer  from  disease  of  the  spinal  column,  owe 
that  condition  to  the  presence  of  the  bacillus  of 
tubercle  in  the  affected  parts  of  the  spine.  Many 
diseases  of  joints  and  of  bones  are  tubercular.  The 
skin  may  be  the  seat  of  tubercular  disease.  We 
pass  in  the  streets  numbers  of  persons,  mostly  young, 
who  have  swelled  glands  in  their  necks,  and  these 
too,  more  frequently  than  not,  are  the  indications  of 
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a  tubercular  affection  of  those  glands.  Not  one  of  all 
those  conditions  of  disease,  be  it  remembered,  could 
exist  without  the  tubercle  bacillus. 

When  tubercular  disease  reaches  a  certain  point 
in  its  natural  history,  its  tendency  is  to  break  down 
those  tissues  of  the  body  which  have  harboured  it. 
In  cases  of  joint  disease,  or  of  spinal  disease,  or  of 
an  affection  of  a  long  bone,  abscesses  form  as  the 
disease  progresses  and  destroys  the  tissues  around 
its  site.  If  the  discharges  from  these  abscesses  are 
examined,  tubercle  bacilli  may  be  found  in  them. 
The  pus  which  escapes  from  scrofulous  glands  in  the 
neck,  or  elsewhere,  may  contain  tubercle  bacilli.  The 
organism  is  practically  always  present  in  the  expec- 
toration of  persons  whose  mouths,  air-passages,  or 
lungs  are  the  seats  of  tubercular  disease,  provided 
there  is  breaking  down  of  tissue.  The  reason  for 
qualifying  the  statement  contained  in  the  last  sen- 
tence by  the  use  of  the  phrase  "  practically  always," 
is  twofold.  In  the  first  place,  it  sometimes  happens 
that  tubercle  bacilli  may  not  be  found,  even  after 
careful  search  has  been  made  for  them,  in  the  ex- 
pectoration of  a  consumptive  with  well-marked 
symptoms  of  his  disease.  Again,  there  is  a  well- 
known  class  of  consumptives  whose  expectoration 
may  often  be  tested  for  that  organism,  and  yet  it 
may  only  be  found  there  at  long  intervals.  These 
last  mentioned  are  cases  of  "  fibroid  "  phthisis,  and 
they  have  been  very  fully  and  accurately  described 
by  Sir  Andrew  Clark.  Their  chief  clinical  feature  is 
their  markedly  chronic  course.  The  very  fact  that 
patients  afflicted  with  this  form  of  consumption  may 
live  for  ten,  fifteen,  or  twenty  years  after  the  first 
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appearance  of  the  disease,  is  sufficient,  of  itself,  to 
explain  why  the  expectoration  in  such  cases,  as  a 
rule,  contains  very  few  tubercle  bacilli.  Practically, 
however,  it  is  true  that  the  expectoration  of  a  con- 
sumptive always  contains  that  specific  bacterium. 
For  reasons  to  be  stated  further  on,  it  is  of  the 
utmost  importance  that  this  fact,  put  in  that  bald 
way,  should  be  impressed  upon  every  intelligent  man, 
whatever  may  be  his  position  in  life. 

Various  sources  have  now  been  stated  whence 
we  can,  almost  at  will,  obtain  this  organism  which 
causes  all  tubercular  disease.  Is  there,  then,  any  evi- 
dence that  consumption  has  been  shown  to  spread  to 
persons  previously  healthy  from  any  of  those  sources  ? 
The  answer  to  that  question  must  be  determined  by 
evidence.  Having  studied  and  weighed  that  evi- 
dence for  himself,  every  medical  man  should,  I  ven- 
ture to  say,  form  a  clear  opinion  about  the  answer  he 
would  give  to  the  question — Is  consumption  a 
communicable  disease  or  is  it  not  ? 


CHAPTER  V. 


EVIDENCE  SHOWING  THE  COMMUNIOABILITY  OF 

CONSUMPTION. 

The  evidence  on  whicli  this  grave  issue  hangs  is 
chiefly  twofold — first,  experimental  evidence  ;  second, 
a  record  of  cases  taken  from  the  practice,  both  public 
and  private,  of  trustworthy  observers. 

With  regard  to  experimental  evidence,  it  is  com- 
pletely given  by  Koch  himself  in  the  paper  to  which 
reference  has  already  so  frequently  been  made.  The 
resume  of  it  in  Chapter  II.  is,  I  hoj)e,  sufficient  to 
give  a  clear  idea  of  this  part  of  the  evidence.  With 
the  exception  of  Dr.  Cornet,  not  one  of  the  many 
workers  who  have  followed  the  teaching  of  Koch  on 
tuberculosis  has,  so  far  as  I  know,  added  any  very 
important  fact  to  his  discoveries.  Their  work,  it  is 
hardly  necessary  to  say,  is  most  valuable,  because  it 
has  all  helped  materially  to  strengthen  Koch's  results 
by  confirming  them. 

And  now,  as  to  the  records  of  published  cases, 
which  bear  with  considerable  weight  upon  the  sub- 
ject. The  following  case  is  recorded  in  the  Annales 
de  Dermatologie  et  de  Syphiligraphie,  vol.  v.,  1884, 
pp.  362,  363,  364.  A  man  seventy  years  old,  with 
neither  personal  nor  hereditary  tendency  to  tubercle, 
had  a  whitlow  on  his  left  thumb.  The  abscess  was 
opened  with  a  bistoury.    Later  on,  ulceration  set  in 
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a  little  above  the  left  wrist,  on  its  radial  side.  The 
ulceration  measured  1 1  centimetres  in  length,  and 
to  4  centimetres  in  breadth.  M.  Hanot  detected 
the  tubercle  bacillus  in  pus  taken  from  the  ulcera- 
tion. One  year  later  this  man  showed  signs  of 
pulmonary  tubercle.  He  died,  and  post-mortem 
examination  showed  the  presence  of  tubercle  in  his 
lungs.  The  axillary  glands  were  sound.  It  is  surely 
not  unreasonable  to  suppose  that  this  man's  whitlow 
was  either  itself  the  result  of  tuberculous  inoculation, 
or  was  opened  by  a  knife  which  carried  that  infection. 
It  seems  also  reasonable  to  believe,  that  his  lung 
tubercle  was  caused  by  infection  from  the  site  of  the 
whitlow. 

In  vol.  vi.  of  the  same  Annates,  p.  668,  Dr. 
Tscherning,  of  Copenhagen,  reports  the  case  of  a 
woman,  twenty -four  years  old,  in  good  health,  robust, 
without  hereditary  predisposition  to  tubercle,  and 
showing  no  evidence  of  herself  having  tubercular 
disease,  who  was  cook  in.  the  house  of  Professor  H. 
He  died  in  1884  of  pulmonary  consumption, 
which  had  lasted  about  six  months.  During  the 
last  days  of  his  illness,  his  expectoration  was  a 
"  pure  cultivation  of  tubercle  bacilli."  A  few  days 
before  his  death,  the  glass  vessel  into  which  he  used 
to  spit  was  broken,  and  this  woman  pricked  her 
finger  with  one  of  the  fragments.  Fourteen  days 
afterwards,  she  consulted  Dr.  Tscherning,  for  the 
first  time.  She  then  showed  symptoms  of  whitlow 
of  the  injured  finger.  Carbolic  acid  applications 
relieved  her  symptoms.  Eight  days  afterwards  there 
was  no  trace  of  suppuration,  but  there  was  felt,  in 
the  subcutaneous  cellular  tissue,  a  little  hard  lump 
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about  the  size  of  a  pea.  It  was  painful,  and  sur- 
rounded with  a  zone  of  oedema.  About  one  month 
afterwards,  Dr.  Tscherning  cut  out  this  nodule,  and 
found  it  composed  of  granulation  tissue.  It  lay 
between  the  skin  and  the  tendon.  The  wound 
rapidly  healed,  under  a  dressing  of  iodoform  and 
perchloride  of  mercury.  A  little  more  than  a 
month  later,  the  patient  again  presented  herself 
with  a  considerable  swelling  aflPecting  the  same 
finger,  but  now  encroaching  upon  the  palm  of  her 
hand,  and  interfering  with  the  movements  of  flexion. 
The  disease  got  worse.  About  ten  weeks  after 
the  first  operation,  through  the  oedematous  skin,  a 
thickening  in  the  sheath  of  the  tendon  could  be 
easily  felt.  At  this  time  two  swollen  glands  in  the 
forearm,  and  two  others  in  the  axilla,  were  noticed. 
In  other  respects  the  woman  was  in  perfect  health, 
and  the  lungs  were  sound.  About  eleven  weeks 
after  the  incision  of  the  nodule.  Prof  Studsgaard 
cut  out  the  axillary  and  forearm  glands,  and  re- 
moved the  finger  at  the  metacarpo-phalangeal  articu- 
lation. At  the  same  time,  through  an  incision  in 
the  palm  of  the  hand,  Prof.  Studsgaard  removed, 
up  to  that  joint,  the  tendon  and  its  sheath.  He 
also  scraped  away  all  subcutaneous  granulations.  In 
eleven  days  the  wounds  healed  completely,  beneath 
an  antiseptic  dressing.  Under  the  microscope,  the 
diseased  tissues  were  found  studded  with  typical 
tubercles,  that  is  to  say,  tubercles  with  caseous 
centres,  and  giant  cells.  In  these  giant  cells,  and 
around  the  caseous  material,  and  more  frequently  in 
isolated  positions,  tubercle  bacilli  were  found,  and 
they  were  also  present  in  the  swollen  glands.  The 
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patient  was  in  good  health  when  seen  about  two 
months  after  the  operation. 

Dr.  Karg,in  the  Centralhlatt fur  Chirurgie,  August  8, 
1885,  records  the  following  case  : 

A  hospital  dead-room  porter,  aged  thirty-eight, 
had  followed  that  employment  during  six  years,  and 
was  often  occupied  in  opening  dead  bodies.  He  was 
married,  the  father  of  two  healthy  children,  and  had 
no  symptom  of  tubercular  disease.  For  several  years 
he  had  had  upon  his  left  thumb,  close  to  the  meta- 
carpo-phalangeal  articulation,  a  nodule  which,  treated 
in  various  ways,  sometimes  was  enlarged,  sometimes 
diminished  in  size,  but  never  disappeared  altogether. 
One  day  this  nodule  began  to  swell.  It  became  red 
and  painful,  and  a  little  later  some  small  nodules 
were  noticed  in  the  forearm.  When  Dr.  Karg  saw 
the  patient,  there  were  five  abscesses  upon  the  fore- 
arm, in  the  course  of  the  lymphatics  running  from  the 
thumb.  The  largest  of  these  abscesses  was  about 
as  big  as  a  cherry.  In  front  of  the  elbow  were  two 
hard  nodules,  about  the  size  of  jDeas,  moving  freely 
under  the  skin.  In  the  axilla,  was  a  single,  swollen, 
but  painless  gland.  Dr.  Karg,  suspecting  that  the 
case  was  one  of  tubercular  disease,  laid  open  the 
^ibscesses,  and  removed  all  the  diseased  tissues. 
Under  the  microscope,  sections  of  the  nodules,  of  the 
sides  of  the  abscesses,  and  of  the  swollen  lymphatic 
glands,  were  seen  to  contain  tubercle  bacilli. 

Dr.  Axel  Hoist,  of  the  Christiania  Hospital,  re- 
lates a  case,  in  the  Semaine  Medicale,  of  a  hospital 
nurse  who,  while  attending  consumptive  patients, 
had  pain  and  swelling  of  the  right  thumb,  which 
opened  of  itself,  and  resulted  in  a  sore  which  refused 
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to  heal.  Similar  symptoms  showed  themselves  in 
the  right  index,  and  left  ring  fingers.  Later,  a 
glandular  swelling  was  noticed  in  the  right  axilla. 
The  open  sores  were  scraped  before  Dr.  Hoist  saw 
the  case,  and,  therefore,  he  did  not  there  search 
for  tubercle  bacilli ;  but  in  the  axillary  glands, 
which  were  excised,  he  found  that  organism  in  large 
numbers. 

Dr.  Paul  Raymond,  in  the  France  Medicate,  1886, 
Nos.  99,  100,  and  loi,  reports  certain  cases,  of  which 
the  following  is  one  : — A  man,  aged  sixty-two  years, 
without  any  symptoms  of  tubercular  disease,  but 
whose  two  sisters  and  wife  died  of  tubercle,  pricked 
himself  with  a  thorn.  At  that  time  this  man  slept 
with  his  consumptive  wife,  who  died  three  weeks  after- 
wards. He  cleaned  out  the  vessels  she  used  as  spit- 
toons, and  rubbed  with  his  hands  the  handkerchiefs 
into  which  she  used  to  spit,  in  order  not  to  send  them 
in  quite  such  a  soiled  state  to  the  laundry.  After 
fifteen  days  the  little  sore  made  by  the  prick  of 
the  thorn,  began  to  get  larger,  and,  four  weeks 
later,  little  abscesses  formed  around  the  ulceration 
and  opened  into  it.  When  he  was  admitted  to  the 
hospital,  the  sore  was  of  the  size  of  a  five-franc  piece. 
There  were  two  enlarged  and  slightly  painful  glands 
over  the  inner  condyle  of  the  humerus.  The  lungs 
were  sound.  The  sore  healed  after  having  been 
scraped,  and  under  an  antiseptic  dressing.  In  three 
preparations  made  from  the  diseased  tissues,  tubercle 
bacilli  were  found. 

In  the  France  Medicale,  of  July  1887,  Dr.  Cartaz 
relates  that  he  has  collected  seventeen  cases  from 
various  authors,  besides  a  case  of  his  own,  in  which 
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tubercle  affected  the  nose.  The  tubercle  showed  itself 
in  one  of  two  forms,  ulceration  or  small  tumour.  These 
two  forms  sometimes  co-existed  in  the  same  indi- 
vidual. The  seat  of  the  disease  was  either  close  to, 
or  just  witliin,  the  entrance  to  the  nostrils.  Some- 
times it  spread  down  the  lip.  These  ulcerations 
co-existed,  almost  always,  with  grave  lung  lesions, 
undoubtedly  tubercular  in  character.  It  is  reasonable 
to  conclude  that  these'  were  cases  of  auto-infection 
by  tubercle. 

Drs,  Reverdin  and  A.  Mayor,  in  the  Bevue  Medicale 
de  la  Suisse  Bomcmde,  of  July  20, 1888,  record  the  case 
of  a  student  of  medicine,  twenty-two  years  of  age,  who 
pricked  his  finger  while  performing  the  post-mortem 
examination  of  a  person  dead  of  consumption.  The 
wound  was  upon  the  back  of  the  index-finger,  and  it 
speedly  assumed  the  appearance  of  a  tubercular 
growth.  Reverdin  excised  the  fungoid  mass,  which 
involved  the  structure  of  the  finger  down  to  the 
deep  fibrous  tissue.  Dr.  Mayor  examined  the  dis- 
eased tissue,  and  found  in  it  the  usual  evidences  of 
tubercular  growth,  and,  amongst  them,  several  little 
groups  of  tubercle  bacilli. 


CHAPTER  YI. 


FURTHER  EVIDENCE  OF  THE  COMMUNICABILITY 
OF  CONSUMPTION. 

It  may  be  said,  that  the  instances  recorded  in  the 
last  chapter  are  cases  illustrating  the  well-known 
truth,  that  tubercle,  in  all  its  forms,  is  an  inoculable 
disease.  That,  of  course,  is  a  fact,  everywhere  recog- 
nised as  true.  The  point  to  be  kept  well  in  view  is, 
that  without  the  presence  of  the  tubercle  bacillus,  or 
of  its  spores,  inoculation  of  tubercle  would  be  impos- 
sible. Since  that  organism  became  known  to  us,  no 
one  has  succeeded  in  showing  any  instance  where 
tubercular  disease  has  been  caused  without  the 
agency  of  this  bacterium.  Cases  like  those  just 
detailed,  bring  forcibly  before  one's  mind  the  fact, 
that  consumption  may,  and  does,  result,  not  infre- 
quently, from  inoculation  in  the  every-day  sense  of 
that  word.  But  the  disease  is  due  to  a  germ,  which, 
in  order  that  it  may  accomplish  the  only  purpose 
we  know  it  to  serve,  must  find  a  nest  for  itself 
in  an  animal  whose  body  is  congenial  to  its  growth. 
In  that  way  only  can  consumption  arise,  and,  there- 
fore, that  condition  of  disease  must  always  be  due, 
strictly  speaking,  to  an  inoculation.  It  will  be 
plainly  obvious,  that  the  evidence  of  the  inoculation 
of  the  disease  cannot  always  be  so  clear  as  it  is  in 
cases  where  the  source  of  infection  is,  so  to  speak, 
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under  our  eyes.  If,  for  example,  there  are  tubercle 
bacilli  in  a  room,  and  a  man,  while  in  that  room,  by 
some  act  of  his,  sets  these  organisms  afloat  in  the  air 
of  the  room,  and  then  inhales  one  or  more  of  them, 
will  it  seem  forcing  what  we  know  are  facts  if  we 
regard  that  man  as  therefore  in  great  danger  of  be- 
coming a  consumptive  ?  He  has  drawn  into  his  air- 
passages,  or  into  his  lungs,  the  living  germ  whose 
growth  in  his  body  means,  beyond  a  doubt,  the 
development  there  of  consumption.  Cases  like  those 
mentioned  in  the  last  chapter,  illustrate  familiar 
truths  in  the  natural  history  of  consumption.  No 
one,  I  suppose,  doubts  their  truth.  Yet,  in  the  face 
of  that  it  seems  strange  that  there  are  men,  whose 
lives  have  been  spent  in  the  study  of  disease,  who  do 
not  admit  that  the  inhalation  ofthe  tubercle  bacillus, 
by  healthy  human  beings,  is  likely  to  be  a  fruitful 
source  of  consumption !  As  has  just  been  pointed 
out,  the  evidence  of  the  source  whence  came  the 
tubercular  infection,  cannot  always  be  demonstrated 
with  equal  clearness.  Where  a  disease  follows  from 
the  results  of  a  wound,  the  evidence  appeals  much 
more  strongly  to  our  physical  senses,  than  where 
something  happens  which  cannot  be  seen  or  touched. 
From  that  point  of  view,  then,  it  must  at  once  be 
admitted,  that  in  seeking  evidence  of  consumption 
being  caused  by  the  inhalation  of  tubercle  bacilli,  we 
have  to  use  the  mental,  almost  as  much  as  the 
physical  eye.  We  cannot  see  the  spot  where,  on 
being  taken  into  the  air-passages,  the  bacillus  finds 
its  nest,  and  begins  its  work  of  destruction,  any  more 
than  we  can  trace  the  course  of  the  organism  when 
it  is  drawn,  during  the  act  of  inspiration,  from  the 
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outer  air  into  the  lungs,  or  elsewhere.  If,  however, 
we  can  show  that  there  are,  in  certain  circumstances, 
tubercle  bacilli  present  in  places  where  men  are  wont 
to  go,  then,  it  seems  to  me,  it  would  be  but  a  wilful 
shutting  of  our  eyes  were  we  to  close  them  to,  at 
least,  the  very  high  probability  of  the  inhalation  of 
those  organisms  being  a  cause  of  consumption.  The 
evidence  concerning  that  part  of  our  subject  is  clearly 
of  very  great  importance,  and  deserving  of  our  best 
attention  and  consideration. 

We  will  begin  this  division  of  the  evidence,  by 
going  over  some  of  the  admirable  observations  result- 
ing from  Dr.  Cornet's  two  years'  work  in  the  Berlin 
Hygienic  Institute.  They  are  published,  in  pamphlet 
form,  by  Messrs.  Richter  of  Hamburg. 

Dr.  Cornet's  experunents,  to  which  reference  will 
be  made  now,  were  conducted  with  a  view  to  ascer- 
taining whether,  in  places  occupied  by  consumptives 
— such  as  hospital  wards,  and  private  residences — 
tubercle  bacilli  were  present  in  such  numbers  as  to 
be  a  cause  of  material  danger  to  animal  life.  He 
sterilized  sponges,  and  with  them  washed  the  walls 
and  floors,  or  whatever  parts  of  a  room,  or  its  furni- 
ture, he  wished  to  examine.  Then  broth  was  inocu- 
lated by  those  sponges.  If  the  sponges,  in  the  use 
to  which  they  had  been  put,  took  up  tubercle  bacilli, 
those  organisms  would,  of  course,  grow  in  the  broth, 
and  it  being  injected  into  healthy  guinea-pigs,  these 
animals,  if  they  showed  symptoms  of  tuberculosis 
after  receiving  the  injection  of  the  broth-culture, 
gave  clear  evidence  that  tubercle  bacilli  had  gained 
access  to  their  bodies.  When  these  experiments  had 
been  sufiiciently  multiplied  and  controlled,  the  con- 
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elusions  warranted  by  the  facts  shown  were,  that 
tubercle  bacilli  were  often  present  where  consumptives 
lived,  and  that  the  organisms  were  frequently  suffi- 
ciently numerous  in  those  places,  to  be  a  source  of 
grave  danger  to  animal  life.  The  guinea-pigs,  used 
for  these  observations,  were  killed  forty  days  after 
their  inoculation  with  the  broth,  and  the  condition  of 
their  bodies  was  carefully  ascertained  by  post-mortem 
examination,  as  was  also  done  if  death  happened 
from  any  intercurrent  cause,  before  the  lapse  of  forty 
days.  When,  in  the  following  record  of  his  work,  it 
is  stated  that  Cornet  found  tubercle  bacilli  in  this  or 
that  set  of  circumstances,  it  is  meant,  that  the  test 
of  the  presence  of  the  bacilli  was  that  which  has 
just  been  given  above. 

Of  twenty-one  hospital  wards,  where  the  majority 
of  the  patients  were  consumptives,  fifteen  of  the 
wards  yielded  dust  which,  in  the  way  mentioned,  pro- 
duced tuberculosis.  In  the  same  way,  it  was  shown 
that  dust  from  walls  in  lunatic  asylums  was  often 
found  infected  with  tubercle,  so  also  were  the  walls 
and  floors  of  rooms  in  private  houses  where  con- 
sumptives had  lived.  It  may  be  mentioned  here,  that 
special  attention  is  due  to  what  Cornet  has  observed 
concerning  the  danger  to  the  healthy  community 
resulting  from  the  habit,  which  some  consumptives 
have,  of  spitting  upon  the  floor.  The  subject  will  be 
dealt  with  further  on,  and  so  a  mere  mention  of  it 
here  will  suffice. 

Amongst  other  places  that  did  not  yield  tuber- 
culous dust.  Cornet  ascertained  the  out-patients' 
departments,  and  the  surgical  wards  of  hospitals,  to 
be  particularly  free  from  evidences  of  its  presence. 

c 
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The  following  are  some  of  Cornet's  experiments  : 

In  a  hotel  room,  where  there  was  living  a  woman 
who  was  tuberculous,  tubercle  bacilli  were  found  on 
the  bedstead  and  picture  frames. 

In  the  case  of  a  young*  man,  who  had  been  ill  for 
nine  months  from  consumption  of  lungs  and  larynx, 
and  whose  habit  it  was  to  spit  upon  the  floor,  tuber- 
cle bacilli  were  found  upon  the  walls  beside  the  sofa. 
This  man's  room  and  his  person  were  kept.  Cornet 
says,  scrupulously  clean.  Taking  that  for  granted, 
the  case  shows,  as  Cornet  points  out,  how,  even 
where  cleanliness  is  prevalent,  the  cause  of  tuber- 
cular disease  may  remain  in  the  room  which  has 
been  occupied  by  a  consumptive,  especially  if  he  be 
given  to  the  filthy  habit  of  spitting  about  his  room, 
as  this  man  was. 

The  examination  of  this  room  turned  out  to  be 
full  of  special  interest,  because,  three  and  a  half 
months  after  it  had  been  completed,  the  brother  of 
its  occupant  consulted  Cornet,  and  was  found  to  be 
sufiering  from  commencing  consumption.  He  had 
previously  made  no  complaint  of  illness,  and  Cornet 
says  that  he  regarded  him  as  quite  well  when  the 
examination  of  the  room  was  being  carried  out. 
Cornet  regards  this  as  a  case  which  may  not  un- 
reasonably be  classed  amongst  those  resulting  from 
infection. 

In  the  workshops  of  a  tailor,  and  of  a  corset-maker, 
where,  in  the  former  case,  the  master,  and  in  the 
latter  a  workman,  were  ill  of  consumption,  tubercle 
bacilli  were  found  upon  the  walls  of  the  workrooms. 
In  the  case  of  the  corset-maker,  the  examination  of 
the  room  was  undertaken  because  of  the  illness  of  a 
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young  man,  who  had  developed  consumption  while 
employed  in  the  workroom  where  the  other  con- 
sumptive was. 

In  the  house  of  a  woman  who  was  consumptive, 
and  on  the  walls  of  whose  room,  and  on  her  watch- 
case,  tubercle  bacilli  had  been  found  during  her  life- 
time, these  organisms  were  found  in  the  same  room 
when  a  second  examination  of  it  was  made,  six  weeks 
after  the  woman's  funeral  had  taken  place.  Animals 
were  inoculated  with  some  of  the  bacilli  then  found, 
with  the  result,  that  all  the  animals  became  tuber- 
cular with  remarkable  rapidity.  The  dead  woman's 
children;  who  still  slept  in  the  bed  and  in  the  room 
she  had  occupied,  might  very  well  have  inhaled  some 
of  these  tubercle  bacilli. 

Three  hundred  and  ninety-two  animals  were  in- 
oculated with  dust  taken  from  the  private  dwellings 
of  consumptives,  from  hospitals,  streets  and  other 
places,  with  the  result,  that  59  of  these  animals 
became  tuberculous;  196  of  them  were  killed  by 
the  germs  of  other  quickly  fatal  diseases  ;  only  in 
137  cases  were  the  inoculations  not  followed  by  any 
evidences  of  disease  having  been  communicated  to 
the  animals  operated  upon. 

Cornet  records  the  fact,  that  he  did  not  find  tuber- 
cle bacilli  in  dust  taken  from  all  the  rooms  in  which 
lived  patients  who  were  suffering  from  consumption. 
He  did  not  once  find  it  in  dust  taken  from  the 
rooms  of  those  consumptives  who  expectorated  only 
into  spittoons,  never  spitting  upon  the  floor,  nor 
into  handkerchiefs.  In  these  cases,  specially  careful 
search  was  made  for  the  bacilli,  but  in  no  instance 
were  they  found.    The  rooms  which  held  tubercle 
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bacilli  in  their  dust  were  those  which  had  been  occu- 
pied by  consumptives  who  were  in  the  habit  of 
spitting  upon  the  floor,  or  into  handkerchiefs.  This 
fact  was  clearly  brought  out  in  connexion  with  the 
results  of  Cornet's  observations  made  upon  the  dust 
taken  from  hospitals,  where  were  many  consumptives. 
In  those  institutions,  where  the  jjatients  always 
used  spittoons  only,  never  handkerchiefs,  when  they 
desired  to  spit,  the  bacilli  were  not  found  in  the 
dust  of  the  wards. 


CHAPTEK  VII. 


COMMENTS  ON  THE  EVIDENCE  JUST  STATED. 

With  Cornet's  experiments  before  us,  it  must  be 
admitted,  that  where  a  consumptive  is,  there  it  is 
possible  that  tubercle  bacilli  may  be  found.  So 
far  back  as  1882,  Koch  pointed  out  the  danger  that 
might  arise  from  tuberculous  sputum  left  to  dry  upon 
a  floor.  Animals  experimented  upon  with  sputa  of 
that  kind,  that  is,  allowed  to  dry  on  a  floor  for  from 
six  to  eight  weeks,  were  killed  by  it,  dying  as  rapidly 
of  tuberculosis  as  animals  submitted  to  the  inoculation 
of  tubercle  bacilli,  growing  in  pure  cultivation. 

Cornet's  experiments  also  show,  that  tubercle 
bacilli  are  not  found,  or,  at  all  events,  are  but  rarely 
found,  in  the  surroundings  of  a  consumptive,  who, 
when  he  spits,  always  uses  a  properly  arranged  spit- 
toon, and  never  expectorates  elsewhere.  Now  this 
is  an  observation  of  the  first  importance.  Even  one 
who  doubts  the  truth  of  the  doctrine  which  teaches 
that  tubercle  bacilli  cause  consumption,  would  hesi- 
tate to  affirm  that  the  man  runs  no  risk  who  lives 
in  a  room  known  to  contain  those  organisms  in  its 
dust.  By  this  observation,  Cornet  has  plainly  indi- 
cated one  means  by  which  the  difi'usion  of  tubercle 
bacilli  in  the  air  and  in  dust  can  be  very  greatly 
limited.    One  chief  source  of  the  organism  which  is 
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the  cause  of  tubercular  disease,  is  the  expectoration 
of  consumptives.  Koch's  teaching  in  that  connexion, 
did  not  take  that  firm  hold  upon  the  minds  of 
medical  men,  which,  had  they  clearly  grasped  the 
teacher's  meaning,  must  have  obliged  them  to  take 
prompt  measures  for  treating  the  expectoration  of 
consumptives  as  something  in  a  high  degree  dan- 
gerous to  the  well-being,  and  even  to  the  lives,  of 
the  healthy  community.  We  know  very  well,  that 
to-day  it  is  not  only  unusual,  it  is  even  remarkably 
uncommon,  to  find  the  expectoration  of  the  consump- 
tive, who  is  not  an  inmate  of  a  hospital,  regarded  as  a 
thing  so  dangerous  that  it  should  receive  particular- 
attention,  with  a  view  to  securing  its  destruction 
before  harm  can  come  of  it.  In  private  life,  it  is 
rarely  that  one  hears  any  reference  made  to  the  danger 
which  we  know  lies  in  tuberculous  expectoration. 
Practically,  it  is  either  unknown,  or  regarded  as  a 
delusion  of  men  carried  away  by  foolish  beliefs  in  the 
wild  teachings  of  a  misguided  German  professor  ! 
For  eight  years,  that  erroneous  view  of  this  most 
important  truth  has  received  the  support  of  well- 
known  members  of  the  medical  profession  in  England 
and  elsewhere.  To-day,  if  acts  are  to  be  taken  as 
indicating  the  value  of  the  convictions  of  not  a  few 
medical  men  on  this  head,  their  belief  concerning  the 
dangers  which  spring  from  the  expectoration  of  con- 
sumptives, is  of  the  feeblest  and  most  colourless  kind 
— not,  indeed,  worthy  of  being  called  a  belief.  Yet 
it  is,  I  think,  a  fact,  that  the  outcome  of  Koch's 
teachings  receives  to-day  more  tacit  acceptance  than 
was  the  case  a  few  years  ago.  Then  the  mere  men- 
tion of  the  name  of  the  distinguished  Berlin  professor 


COMMENTS  ON  THE  EVIDENCE.  39 

sufficed  to  evoke,  not  infrequently,  expressions  of 
profound  disbelief  in  his  work,  so  far  as  it  related  to 
tubercle.  It  was  openly  held  up  to  ridicule  in  certain 
medical  jouroals,  and  any  attempt  to  apply  it  to 
details  in  the  management  of  consumptives,  was  then 
regarded,  by  not  a  few  of  the  medical  profession,  as 
distinctly  and  needlessly  disquieting  to  the  patient 
and  his  friends.  It  may  not  be  out  of  place  to 
indicate  what  is  here  meant  by  giving  an  instance  in 
point.  In  the  autumn  of  1882,  I  read  a  paper, 
entitled  "  The  Bacillus  of  Tubercle,"  before  the 
Society  of  Medical  Officers  of  Health.  It  is  published 
in  the  Transactions  of  that  Society  for  1882-83.  In 
that  paper  is  the  following  statement :  "  Now,  if 
Koch's  experiments  with  tubercular  sputum  are 
correct,  there  open  out  to  us  probabilities,  which 
have  facts  for  their  foundation,  concerning  the  way 
in  which  phthisis  is  spread  amongst  men.  Taking 
bis  views  as  true,  we  must  admit,  it  seems  to  me, 
that  the  expectoration  of  a  consumptive  person 
probably  always  contains,  in  greater  or  less  amount, 
a  poison  of  the  most  virulent  kind.  Apply  this 
knowledge  to  occurrences  which  must  have  been  fre- 
quent in  the  experience  of  every  medical  man.  I 
cannot  better  illustrate  what  I  mean,  than  by  relat- 
ing to  you  an  experience  of  my  own.  Not  long  ago, 
I  saw  a  patient,  for  the  first  time,  who  was  far 
advanced  in  consumption.  While  I  was  examining 
her  chest,  she  was  seized  with  a  violent  fit  of  cough- 
ing. When  it  had  passed  off,  she  asked  the  nurse  to 
give  her  a  handkerchief  After  spitting  into  a  vessel 
what  had  been  coughed  up,  she  wiped  her  lips  with 
the  handkerchief,  and  the  nurse  laid  it  upon  the 
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mantelshelf.  During  my  visit  there  was  a  second, 
but  slighter,  attack  of  coughing,  and  after  it  the 
patient  took  another  handkerchief  from  beneath  her 
pillow,  and  passed  it  over  her  lips.  Now,  here  were 
sources  from  which,  with  Koch's  work  before  us,  we 
cannot  say  that  it  was  impossible  for  infection  to 
spread.  I  think  that  if  we  believe  that  Koch  has 
shown  us  the  truth  about  tubercular  sputum,  we  are 
bound  to  regard  it  as,  at  least,  very  possible  that, 
without  proper  precautions,  those  two  handkerchiefs 
might  have  conveyed  tubercular  disease  to  other 
people  ;  for  I  found,  on  examination,  that  this 
patient's  sputum  contained  bacilli  in  large  numbers. 
These  handkerchiefs  might  have  been  thrown  into  a 
soiled  linen-basket  containing  other  articles,  and, 
sooner  or  later,  they  must  all  have  been  washed,  and 
so  several  persons  must  have  handled  materials  some 
of  which  carried  on  them  a  virulent  contagium. 
Again,  consumptives  often  live  for  years  after  their 
disease  has  declared  itself,  and  how  many  of  these 
sufferers  habitually  keep  handkerchiefs  under  their 
pillows  ? "  That  statement  of  mine  was  described 
only  two  or  three  years  ago,  as  a  "  sensational "  one ; 
yet  it  surely  contained  nothing  which,  even  in  1882, 
when  it  was  made,  was  aught  else  than  the  expres- 
sion of  an  inevitable  consequence  of  Koch's  demon- 
strations of  the  cause  of  tubercular  disease.  I  much 
doubt  whether  any  scientific  physician  who  has  had 
clinical  experience,  would  now  characterise  that 
description  as  "  sensational "  ;  and  I  am  sure  that 
the  great  majority  of  such  men  would  hold  that  what 
I  then  said  is  an  accurate  statement  of  what  we 
know  is  a  fact.    This  change  of  attitude  is  a  great 
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gain  to  those  who  feel  sure,  that  with  a  general 
belief  in  the  bacterial  origin  of  tubercle,  there  will 
come,  on  all  sides,  a  determination  to  act  upon  the 
practical  lessons  which  that  belief  teaches,  and  which 
have  for  their  outcome  the  adoption  of  every  means 
tending  to  prevent,  or,  at  least,  very  greatly  to  lessen, 
the  spread  of  consumption.  It  cannot  be  too  deeply 
impressed  upon  all  intelHgent  people,  that  the  spread 
of  consumption  means  the  spread  of  the  tubercle 
bacillus.  Stop  or  diminish  the  spread  of  the  disease, 
and  it  is  certain  you  must  have  previously  stopped 
or  diminished  the  supply  of  the  organism  without 
which  there  can  be  no  consumption. 


CHAPTER  VIII. 


TUBEECLE  BACILLI  AND  THE  BREATH  OF 
CONSUMPTIVES. 

There  can  be  no  doubt  that  the  sputum  of  consump- 
tive men  and  beasts  is  a  chief  source  of  the  supply 
of  the  tubercle  bacillus.  Other  sources  of  infection 
have  been  already  pointed  out,  but,  compared  with 
this  one,  they  are,  with  perhaps  one,  possibly  two 
exceptions,  of  but  trivial  moment.  These  exceptions 
are  the  flesh  and  the  milk  of  tuberculous  animals, 
when  used  as  food.  It  is,  however,  practically  cer- 
tain that  tuberculosis  in  beasts  is  oftenest  caused  by 
infection  carried  from  one  animal  to  another,  through 
the  medium  of  tubercular  sputum.  It  may,  there- 
fore, be  rightly  said,  that  the  expectoration  of  con- 
sumptives yields  the  chief  supply  of  the  germ  which 
causes  all  tubercular  disease.  It  used  to  be  thought, 
and  some  still  believe,  that  the  breath  of  consump- 
tives carries  with  it  tubercle  bacilli.  Several  observers 
have  shown  by  experiment,  that  guinea-pigs  and 
rabbits  can  breathe  with  impunity  air  that  has  been 
expired  by  consumptives.  The  close  association, 
without  actual  contact,  of  consumptive  with  healthy 
animals,  so  that  the  latter  must  constantly  breathe 
the  expired  air  of  the  former,  does  not,  according  to 
these  observers,  result  in  the  healthy  animals  be- 
coming consumptive.    If,  however,  the  animals  are 
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made  to  live  together  in  actual  contact,  the  healthy- 
ones  invariably  become  consumptive. 

In  1883  1  performed  some  simple  experiments, 
with  the  view  of  ascertaining  whether  the  breath  of 
persons  whose  lungs  were  deeply  tubercular,  con- 
tained this  bacterium.  Six  hospital  patients,  far 
gone  in  consumption,  were  directed  to  breathe  with 
usual  expiration,  with  forced  expiration,  and  to  cough 
into  test  tubes.  Each  patient  used  one  tube  for  all 
three  acts.  By  means  of  Ehrlich's  test  and  the 
microscope,  I  found  a  few  tubercle  bacilli  in  two  of 
the  tubes.  I  do  not  know  during  which  of  these 
three  acts  of  expiration  the  bacterium  got  into  the 
tubes.  It  seems  to  me  probable,  from  what  we  now 
know,  that  it  was  during  coughing  that  the  patients' 
breath  carried  with  it  a  speck  or  two  of  saliva,  and 
so  tubercle  bacilli  were  found  in  those  two  tubes. 

During  last  summer,  my  colleague  Dr.  Wethered 
kindly  supplied  me  with  a  dozen  sterilized  test 
tubes,  plugged  with  cotton-wool  in  the  usual  way. 
The  object  I  had  in  view  was  to  use  these  tubes  for 
the  same  purpose  for  which  I  had  used  the  others  in 
1883. 

Before  carrying  out  the  experiments,  I  ascertained, 
by  placing  a  solution  of  lime  in  test  tubes  similar  to 
those  I  was  going  to  use,  that  the  breath,  in  the 
conditions  laid  down  for  the  experiments,  would  go 
to  the  bottom  of  the  test  tube.  The  conditions  of 
the  experiments  were,  that  the  patients  selected 
should  send  expired  air  down  these  tubes  in  three 
different  ways — viz.,  by  ordinary  expiration,  by 
slightly  forced  expiration,  and  by  coughing.  In  the 
observations  made  with  the  tubes  containing  lime- 
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water,  it  was  found  that  a  white  cloud  appeared  in 
the  water  when  the  tuhe  was  breathed  into,  in  each 
of  those  three  ways — showing,  of  course,  that  the 
breath  reached  the  level  of  the  lime-water,  which 
was  about  an  inch  deep.  Four  hospital  patients 
used  the  sterilized  tubes  in  the  three  ways  described, 
one  tube  for  each  act  of  expiration.  At  my  request, 
Dr.  Wethered  kindly  examined  six  of  these  tubes, 
and  I  examined  the  other  six.  We  did  not  find 
tubercle  bacilli  in  any  of  them. 

With  the  help  of  a  patient  who  was  dying  of  con- 
sumption, and  whose  sputum  contained  tubercle 
bacilli  in  large  numbers,  I  was  able  to  make  some 
further  observations.  He  was  a  very  intelligent 
man,  and  much  interested  in  the  object  of  these 
experiments,  which  he  clearly  understood.  I  sup- 
plied him  with  large  watch-glasses,  and  with  shallow 
glass  vessels.  Into  the  watch-glasses  he  breathed  in 
the  ways  mentioned  above.  After  breathing  into 
them,  he  covered  them  with  inverted  watch-glasses. 
The  shallow  glass  vessels  he  placed,  here  and  there, 
upon  his  bed,  in  positions  most  likely  to  be  reached 
by  his  breath.  When  he  was  about  to  fall  asleep, 
he  covered  these  vessels  with  plates  of  glass,  and 
placed  them  on  a  side  table.  In  some  of  the  later 
of  these  experiments,  the  vessels  and  watch-glasses 
had  been  in  the  patient's  keeping  for  several  days, 
during  which  he  followed  the  directions  I  had  given 
him.  I  examined  eighteen  of  the  vessels  and  watch- 
glasses.  In  no  instance  did  I  find  tubercle  bacilli  in 
any  of  them. 

Dr.  Ransome  in  1882,  and  Dr.  Theodore  Williams 
in  1883,  published  accounts  of  experiments  they  had 
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performed,  with  a  view  to  ascertaining  whether  or 
not  the  air  expired  by  persons  in  an  advanced  stage 
of  consumption  contains  tubercle  bacilli. 

Dr.  Ilansome's  experiments  are  recorded  by  him 
in  the  24th  volume  of  the  Proceedings  of  the  Royal 
Society.  He  there  states  that  he  condensed  "  the 
vapour  of  the  breath  in  a  large  glass  globe,  sur- 
rounded by  ice  and  salt."  He  mixed  the  condensed 
vapour  of  the  breath,  sometimes  with  fresh  white  of 
egg,  sometimes  with  mucus  from  the  mouth  of  a 
non- tuberculous  person.  The  object  of  that  was  to 
"  afford  a  basis  by  which  the  substances  obtained 
could  be  made  to  adhere  to  the  microscopic  cover 
glasses."  By  a  modification  of  Ehrlich's  process, 
Dr.  Ransome  examined  the  vapour  of  the  breath  got 
in  this  way,  with  the  result  that  the  "  aqueous  vapour 
obtained  from  two  persons  suffering  from  phthisis  " 
was  found  to  contain  tubercle  bacilli.  Dr.  Bansome 
adds  that,  "  In  several  cases  of  acute  phthisis  the 
search  for  the  organism  was  unsuccessful,  and  none 
were  found  in  the  aqueous  vapour  condensed  from 
the  waiting-room  of  the  Consumptive  Hospital  in 
Manchester." 

It  would  be  interesting  to  know  whether  Dr. 
Ransome's  patients,  with  whose  breath  he  experi- 
mented, did,  or  did  not,  cough  into  the  glass  globe, 
or  in  its  direction  ;  also,  whether  their  lips  might 
have  come  into  contact  with  the  mouth  of  the  glass 
globe.  In  either  event,  it  is  obvious  that  there  is  a 
possible  fallacy  in  the  experiment.  Upon  these 
points  the  record  of  Dr.  Ransome's  experiments,  in 
the  Proceedings  of  the  Royal  Society,  gives  no  in- 
formation. 
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So  far  as  collecting  the  tubercle  bacilli  is  con- 
cerned, the  experinaents  of  Dr.  Theodore  Williams 
were  performed  in  the  extraction  shaft  of  a  hospital 
ward  filled  with  patients  in  an  advanced  stage  of 
consumption.  Glass  plates,  "  well  cleansed,  steri- 
lized and  smeared  with  glycerine,"  were  hung  up  in 
the  extraction  shaft  for  two  or  three  davs  at  a 
time."  Dr.  Williams  states  that  those  plates  "  were 
then  carefully  tested,"  and  that  they  contained  "  a 
few  well-marked"  tubercle  bacilli.  Cornet's  experi- 
ments have  shown  us,  that  on  the  surroundings  of 
consumptive  patients,  tubercle  bacilli  are  often  found. 
That  being  so,  Dr.  Williams'  experiments  are  open 
to  the  very  important  objection,  that  they  do  not 
indicate  the  source  whence  the  bacilli  were  derived. 
Judging  from  what  we  know,  the  organisms  were 
more  likely  to  come  from  the  patient's  surroundings, 
than  from  the  patient's  breath.  At  present,  there- 
fore, it  seems  highly  probable,  that  the  breath  of  a 
consumptive  very  rarely,  if  ever,  contains  tubercle 
bacilli.  On  the  other  hand,  it  seems  likely,  that 
when  he  coughs  he  is  always  apt  to  be  a  source 
of  danger  to  others,  because  it  is  seldom  that 
coughing  is  not  accompanied  by  the  scattering  of 
specks  of  saliva  from  the  mouth.  The  danger  of 
infection  is  in  the  saliva,  not  in  the  breath. 

Thinking  it  might  be  worth  while  to  observe  some 
of  the  results  of  coughing  amongst  consumptives,  I 
took  opportunities,  as  they  offered  themselves,  to 
make  a  few  experiments  in  that  connexion.  The 
cases  selected  were  those  of  six  men  whose  expec- 
toration I  knew  contained  tubercle  bacilli.  When 
these  men  coughed  involuntarily,  a  sheet  of  clean 
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paper  was  held  before  then-  mouths,  and  any  moist 
spots  then  seen  on  the  paper  were  examined  by 
Ehrlich's  colour  test.  In  two  out  of  twelve  pieces 
of  paper  thus  examined  I  saw  a  very  few  tubercle 
bacilU  in  four  of  the  moist  spots.  The  paper  was 
held  well  clear  of  the  patients'  lips.  This  method  of 
investigation  was  laborious  and  unsatisfactory,  be- 
cause so  many  tubercle  bacilli  might  have  been  over- 
looked. I  therefore  asked  my  colleague.  Dr.  Ruffer, 
who  was  then  occupied  with  some  cultivation  experi- 
ments, to  test  the  moist  spots  on  the  paper  by  means 
of  the  culture  method.  Dr.  Buffer  sent  me  the 
following  note  : 

I  have  examined  four  cases  of  advanced  phthisis,  to  see  whether 
the  droplets  of  fluid  which  are  propelled  by  phthisical  patients 
when  coughing,  contained  bacilli  or  not. 

The  patients  were  made  to  cough  on  a  piece  of  white  paper,  and 
the  droplets  of  fltiid,  present  on  the  piece  of  paper,  examined  by 
pressing  a  clean  cover  glass  on  them,  and  by  isolation  in  cultures 
on  glycerine-agar. 

The  two  first  patients  (a  and  b)  coughed  unconsciously — i.e., 
without  being  told  to  do  so — on  the  paper.  In  the  first  (a)  one 
droplet  out  of  several  examined  showed  the  characteristic  staining 
reactions  of  tubercle  bacilli,  but  I  was  unable  to  isolate  the  latter 
by  cultures. 

In  the  second  case  (b)  I  was  able  once  to  isolate  the  tubercle 
baciUus  on  glycerine-agar,  out  of  a  pearl-like  drop  coughed 
on  the  paper.  I  was  not  successful  in  four  other  attempts 
at  isolation,  but  obtained  positive  results  twice  with  cover- 
glass  preparations,  though  I  was  unsuccessful  in  several  other 
attempts. 

The  third  (c)  and  fourth  {d)  persons  were  cases  of  advanced 
phthisis  also,  but  were  instructed  to  cough  on  a  piece  of  paper 
held  about  foui-  inches  from  the  mouth.  In  c  I  was  unable  to 
find  tubercle  bacilli  after  i-epeated  examinations,  and  in  d  I  only 
once  found  a  few  in  five  cover-glass  preparations  examined. 
Attempts  to  isolate  the  bacilli  in  c  and  d  were  quite  unsuccessful. 
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It  is,  of  course,  evident,  from  these  observations, 
that  whenever  a  consumptive  coughs  he  may  scatter 
near  him  particles  of  saHva  which  may  carry  with 
them  the  virus  of  tubercle.  Probably  the  tubercle 
bacilli  thus  set  free  are  few  in  number,  but  they 
constitute  a  real  danger. 


CHAPTER  IX. 


HEALTH  STATISTICS  OF  THE  CATHOLIC  NURSING 
ORDERS  IN  PRUSSIA. 

I  DESIEE  very  heartily  to  thank  Dr.  Cornet  of  Berhn, 
for  the  great  kindness  and  courtesy  with  which  he, 
at  my  request,  placed  at  my  disposal  his  most  im- 
portant work  upon  the  subject-matter  of  this  chapter. 
I  have  also  to  thank  Dr.  Cornet — and  I  do  so  with 
a  deep  sense  of  my  indebtedness  to  him — for  the 
approval  he  kindly  expressed  of  my  intention  to  lay 
before  my  readers  the  tables  of  statistics  which 
appear  in  this  chapter,  relating  to  the  Prussian 
Nursing  Orders.  These  .statistics  were  obtained,  at 
Dr.  Cornet's  request,  by  the  Prussian  Minister  of 
Public  Worship. 

Accepting  it  as  true  that  tubercle  bacilli  are  prac- 
tically never  found  in  the  air  expired  by  consump- 
tives, we  are  able  to  understand,  in  some  measure, 
why  it  is  that  many  people,  who  are  often  closely 
associated  with  consumptives,  frequently  escape 
infection  by  them.  Believing  that  the  dried  expec- 
toration of  consumptives  is  a  great  source  of  tuber- 
cular infection,  we  naturally  look  for  evidence  of  the 
spread  of  that  disease  amongst  those  whose  duties 
require  them  to  keep  patients  and  their  surroundings 
clean. 

The  most  valuable  observations,  with  which  I  am 
acquainted,  bearing  upon  this  part  of  the  subject, 
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are  those  which  Cornet  recently  pubhshed  in  the 
Zeitschrift  fiir  Hygiene,  vol.  vi.  part  i.  He  selects, 
for  the  purpose  of  his  investigation,  the  health 
statistics  of  the  Catholic  Orders  in  Prussia,  whose 
members  are  bound,  by  a  vow,  to  remain  for  life  in 
their  respective  Orders.  Neither  when  ill,  nor  for 
any  other  reason,  are  they  permitted  to  leave  convent 
life.  As  a  consequence  of  that  rule,  the  life-histories 
of  the  members  of  those  Orders  have  been  obtained 
by  Cornet  with  almost  perfect  accuracy,  in  so  far  as 
disease  is  concerned.  He  obtained  these  statistics 
from  the  department  of  Dr.  von  Gossler,  Prussian 
Minister  of  State.  It  was  found  impossible  to  obtain 
the  information,  in  a  reliable  form,  by  other  than 
Government  agency.  The  statistics,  therefore,  are, 
in  every  sense  of  the  word,  official  in  their  source, 
and  were,  of  course,  collected  by  persons  who  were 
without  bias  as  to  the  object  of  the  inquiry. 

In  Table  I.  (page  52)  the  statistics  relate  to  the 
twenty-five  years  preceding  the  year  1889.  The 
questions  sent  to  each  convent  touched  the  following 
points : 

The  number  of  deaths  in  the  convent  during  the 
last  twenty-five  years  ;  age  at  death ;  number  of 
years  passed  by  deceased  in  the  convent ;  duration 
of  illness ;  kind  of  employment.  There  were  also 
some  general  questions  as  to  the  age  and  number  of 
those  entering  the  community  during  each  year. 

Thirty-eight  convents  were  selected  for  statistical 
purposes,  because  their  reports  furnished  the  most 
reliable  and  fullest  information  in  reply  to  the  ques- 
tions. These  communities  represented  a  yearly 
average  of  4028  persons ;  and,  Cornet  observes,  a 
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sum  total  of  87,450  years  of  human  life  passed  under 
observation,  with  2099  deaths. 

The  duration  of  the  tubercular  disease  in  each  case 
could  not  be  ascertained,  with  sufficient  accuracy,  to 
permit  of  its  advantageous  use  in  a  statistical  record. 

The  figures  (1-38),  in  the  column  to  the  left  of 
the  reader,  indicate  the  convents.  For  obvious 
reasons.  Cornet  does  not  give  any  information  by 
which  these  convents  could  be  identified.  Nos.  29 
to  33  inclusive,  refer  to  communities  of  men. 

This  table  contains  the  yearly  average  of  those 
belonging  to  each  convent ;  the  total  number  of 
deaths  in  each,  and  in  all  of  these  religious  houses 
during  the  last  twenty-five  years,  with  the  exception 
of  Nos.  19  and  26,  whose  records  extend  over  twenty- 
two  years  only  ;  the  various  causes  of  death  ;  the  per- 
centage of  the  total  number  of  deaths  to  the  living  ; 
the  percentage  of  deaths  from  tubercle  to  the  living, 
and  the  percentage  of  deaths  from  that  disease  in  the 
total  death-rate.  The  table  also  contains  the  total 
death-rate  from  each  disease  in  the  convents  during 
the  twenty-five  years.  It  will  be  seen  that  the  great 
excess  of  deaths,  shown  in  the  table,  is  due  to  tuber- 
culosis. The  death-rate  of  the  general  public  from 
that  cause,  is  from  one-seventh  to  one-fifth  of 
all  deaths.  Instead  of  that  mortality,  we  find 
amongst  those  nursing  communities  that  nearly 
two-thirds  of  the  deaths,  or  62.88  per  cent.,  are  due 
to  tubercle  alone.  In  nearly  one-half  of  the  convents 
It  rises  even  higher  than  two-thirds ;  in  some  of 
them  it  accounts  for  three-foarths  of  the  mortality. 
In  two  small  "  Mother-houses "  tubercle  was  the 
sole  cause  of  death.    Cornet  emphasises  the  fact, 
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:  In  No.  38  the  average  yearly  number  o{  inmates  was  not  given. 
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e  given  ;  the  other  details  were  too  incomplete  for  use. 
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that  the  convent  communities  dijffer  much  from  one 
another  in  their  death-rates  from  tubercle.  These 
differences  are  expressed  by  such  figures  as,  in  some 
cases,  60  to  70  per  cent.,  in  others  40  to  50  per  cent., 
of  all  deaths.  The  explanation  of  these  different 
mortalities  from  tuberculosis  is,  Cornet  says,  that 
some  of  these  nurses  are  engaged,  either  altogether, 
or  for  the  most  part,  in  attending  upon  surgical 
cases,  where  certainly  very  few,  usually  no  cases  of 
lung  tubercle  are  found  amongst  the  patients. 

Table  II.  (page  54)  gives  the  ages  at  death  from 
tuberculosis  and  other  diseases  amongst  the  Nursing 
Orders. 

In  studying  this  table,  we  must  bear  in  mind  that 
the  average  age  at  death  of  the  inmates  of  these 
convents  is  only  36.27  years.  That  fact  makes 
it  easy  to  understand,  why  it  happens  that  the  death- 
rate  is  low  amongst  these  people,  after  the  fiftieth 
year  of  life  has  been  passed.  Few  of  them  live 
beyond  that  age. 

Again,  the  low  death-rate  that  is  recorded  in  the 
convents,  amongst  the  inmates  who  are  between 
fifteen  and  twenty  years  of  age,  is  explained  by  the 
fact  that  no  persons  enter  convent  life  below  the  age 
of  eighteen  years. 

Table  II.  shows  very  clearly,  that  the  highest 
death-rate  in  the  nursing  communities  occurs  be- 
tween the  ages  of  twenty-five  and  fifty  years. 

The  convents  in  this  table  numbered  respectively 
39  and  40,  sent  no  other  details  than  those  stated 
there — namelv,  their  total  death-rate,  and  sufiicient 
facts  to  enable  a  calculation  to  be  made  of  the 
average  age  at  death  of  their  inmates. 
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Cornet  states  that  these  convent  communities  are 
composed  of  persons  whose  health  at  first  is  known 
to  be  excellent,  because  admission  to  the  Orders  is, 
amongst  other  requirements,  dependent  upon  the 
production,  by  the  applicant,  of  a  medical  certiticate 
to  that  effect.  Their  health  is,  therefore,  at  first, 
better  than  that  of  their  countrymen  in  general. 
It  is  true  that  in  certain  cases  tha.t  guarantee  of 
physical  soundness  may,  now  and  then,  and  a.s  an 
<3xception,  not  be  required.  The  rule,  however, 
Cornet  says,  is  enforced  with  sufficient  strictness  to 
make  it  certain  that  the  members  of  those  Nursing 
Orders,  when  they  enter  upon  convent  life,  are 
persons  of  exceptionally  good  health.  This  state- 
ment throws  a  very  lurid  light  upon  the  fact,  that  in 
these  communities  the  average  age  at  death  of  their 
members  is  lower  by  ten  years,  and  more,  than  that 
of  men  who  are  engaged  in  trades  notoriously  the 
most  unhealthy. 

The  following  table  illustrates  this  point  : 


Blacksmith  .  .  .  .  . 
Locksmith  .  .  .  .  . 
File-cutter  .  .  .  .  . 
Coppersmith  .  .  .  .  . 
Tinsmith  ...... 

Potter  

Mason  ...... 

Cabinet-maker  .... 

Miller  

Cloth-cutter  .  .  .  .  . 
Hair-dresser  ..... 
Upholsterer     .       .       .       .  . 

Hat-maker  

Cotton  spinner  (in  favourable  cir- 
cumstances) ..... 
Weaver  ...... 


Average  Duration 

Mortality 

of  Life. 

per  cent. 

55-1 

1.8 

49.1 

1.4 

54-0 

1.6 

48.6 

1.89 

47.0 

2.78 

S3- 1 

1.8s 

SS-6 

1.59 

49-8 

1.89 

45-1 

1-7 

S7-59 

i-S 

57-9 

2-39 

2.39 

S1.6 

2.9 

0.6 

S4.S 

1.36 

These  statistics,   taken   altogether,  show  most 
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clearly  the  tremendous  mortality  which  obtains 
amongst  the  Nursing  Orders  of  Prussia ;  and  that  it 
is  due,  in  by  far  the  greatest  proportion,  to  deaths  from 
tubercle.  That  disease  kills,  as  we  see,  five  and  six 
times,  and  in  one  instance  nine  times,  as  many  of 
these  people  as  do  all  other  diseases  put  together. 

It  must  strike  every  one  as  startling,  that  in  these 
convents  we  find  communities  recruited  from  amongst 
persons  who,  with  very  few  exceptions,  are  certified 
by  physicians  to  be  in  excellent  health  when  they 
enter  upon  their  conventual  duties,  and  that  in 
from  sixteen  to  eighteen  years  from  that  time  these 
healthy  young  people  will  have  reached  the  average 
limit  of  their  lives  !  If  they  enter  the  convents  at 
about  twenty  years  of  age,  before  they  complete 
their  thirty-seventh  year  they  have  probably  finished 
their  span  of  life,  for  their  average  age  at  death  is 
36.27  years.  A  glance  at  Tables  I.  and  11.  shows 
that  this  enormous  mortality,  unequalled,  I  believe, 
amongst  adults,  owes  its  monster  proportions  to  one 
cause  above  all  others — tuberculosis. 

Table  III.  (page  59)  shows  the  total  death-rate  in 
the  thirty-eight  convents,  the  various  causes  of 
death,  the  number  of  deaths  due  to  each  cause,  and 
the  ages  of  the  dead. 

Table  IV.  (page  60)  shows  how  many  in  every 
10,000  persons  die  in  the  course  of  a  year,  of  the  dis- 
eases mentioned  in  the  table,  and  the  ages  at  death. 
It  also  gives  the  total  number  of  deaths  from  all 
causes,  and  compares  the  death-rates,  at  various 
periods  of  life,  of  the  general  population  with  those 
of  the  Nursing  Orders  at  the  same  periods  of  life. 

In  Table  IV.  the  statistics  of  certain  convents  only 
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were  used,  because  the  others  had  not  answered  the 
necessary  questions. 


Table  III. — The  Mortality  in  all  the  Catholic  JViirsing  Orders, 
stating  the  Cause  of  Death,  and  the  Age  at  Death. 


From  the  Diseases  named  below  tliere  died, 

during  the  course 

of  the  last  twenty-five 

years,  the  following  number  of  Persons  at 

Causes  of  Death. 

the  Af^e  of: 

Total. 

0 

IT) 

0 

0 

0 

in 

0 

0 

N 
1 

h  EC 

ro 
1  . 
>n  (o 

i  « 

rom  40- 
Years. 

0 

to 

■om  1 
Year 

•om  6 
Year 

Over 
Year 

fa 

fa 

fa 

fa 

I. 

Tuberculosis 

14 

164 

348 

525 

201 

43 

19 

6 

1320 

2. 

Typhoid  iin<i  typhus. 

5 

41 

54 

47 

19 

10 

I 

177 

3- 

Small-pox 

2 

8 

6 

3 

I 

20 

4- 

Cholera 

2 

f. 
\j 

7 

I 

I 

17 

s- 

Erysipelas 

I 

3 

2 

2 

I 

9 

6. 

Cancer 

2 

12 

15 

13 

7 

I 

50 

7- 

Dropsy 

I 

2 

II 

9 

13 

12 

6 

54 

8. 

Apoplexy 

I 

2 

4 

3 

II 

4 

5 

30 

y- 

Inflammation  of  lungs 

8 

and  pleura  . 

I 

2 

II 

14 

14 

16 

8 

74 

10. 

Heart  disease  . 

I 

7 

8 

18 

20 

II 

10 

2 

77 

II. 

Brain  disease  . 

3 

I 

II 

8 

2 

I 

I 

27 

12. 

Kidney  disease 

I 

2 

8 

5 

2 

2 

I 

21 

13- 

Intestinal  disease 

3 

6 

6 

9 

3 

27 

14. 

Liver  disease  . 

I 

2 

5 

4 

2 

I 

18 

15- 

Eheumatism  . 

3 

3 

2 

10 

16. 

Disease  of  spinal  cord 

_5 

4 

5 

I 

2 

17 

17- 

Gout 

I 

2 

I 

I 

5 

18. 

Abdominal  disease  . 

I 

4 

4 

3 

9 

9 

2 

32 

19- 

General  weakness 

and  old  age  . 

I 

10 

17 

28 

20. 

Other  diseases 

12 

10 

23 

20 

11 

6 

4 

86 

Total  mortality 

23 

243 

472 

711 

347 

ISO 

100 

52 

2099 

The  figures  in  Table  IV.  show  that,  comparing 
the  mortality  in  the  Prussian  State  with  the 
mortality  in  twenty-seven  convents,  we  find  that, 
between  the  ages  of  fifteen  and  twenty  years,  the 
general  proportionate  death-rate  in  the  convents  is 
four  times  that  of  the  State ;  between  twenty  and 
thirty  years  of  age,  it  is  about  three  times  greater  in 
the  convents  than  in  the  State  ;  between  thirty  and 
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Table  IY. — Comparison  of  the  Mortality  in 
The  mortality  from  all  causes 


For 

every  10, 

Doo  Persons  of  the 

stated 

From 

75-20 

From 

20-25 

Tears. 

Years. 

Causes  of  Death. 

X 

<a 

to 

to 
u 
u 

-a 

•a 
u 

0 

m 

0 

0 

JO 

bD 

Whol 

ursiDj 

Who 

ursin 

0 

« 

a 

a 

I.  Tuberculosis  .... 

18.64 

116.96 

29.99 

137-36 

2.  Typhus  and  typhoid 

i;8  a8 

3.  Small-pox  .... 

0. 02 

0.04 

2.52 

4.  Cholera  ..... 

2.52 

5.  Erysipelas  .... 

6.  Cancer  ..... 

0.  10 

0. 19 

z 

7.  Dropsy  

1.26 

I-3S 

1.26 

8.  Apoplexy  .... 

I-4S 

1.94 

9.  Inflammation   of    lungs  and 

pleura  ..... 

2.13 

14,62 

3.68 

2.52 

10.  Heart  disease  .... 

1.04 

1.03 

5-04 

T  I    13 rain  dispasp 

1-34 

1. 21 

504 

12.  Kidney  disease 

0.42 

0.59 

1.26 

13.  Intestinal  diseases  . 

1  i^i    XJl  V  CI    LLioCdoC    ■              •              •  • 

1.26 

15.  Rheumatism  .... 

16.  Disease  of  spinal  cord  . 

17.  Gout  

1 8.  Abdominal  diseases 

14.62 

S-04 

19.  General  weakness  and  old  age 

20.  Other  diseases 

» 

12.60 

Total  number  of  deaths 

48.36 

204-68 

68.32 

216.75 

The  total  death-rate    exclusive  [ 
of  those  dead  of  tuberculosis  J 

29.72 

38.33 

79-39 

87.72 

The  total  death-rate  exclusive] 

of   those   dead   of  infectious  I 

23-97 

29.24 

32.16 

34.02 

diseases  j 

*  The  blanks  in  these  columns  result  from  the  fact  that  the 
The  average  numbers  were  reckoned  from  the  Prussian 
1876  and  1884. 
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the  Prussian  State  loith  that  of  the  Nursing  Orders, 
is  reckoned  per  10,000  living  people. 


following  Ages,  living  at  the  beginning  of  the  Year,  there  Died,  from  the  Causes 
below,  in  the  Course  of  the  Year,  Persons  at  the  Ages  of: 


From  25-30 
Years. 

From  30-40 
Years. 

From  40-50 
Years. 

From  50-60 
Years. 

Over  60 
Years. 

the  Whole  State. 

0 

bo 
a 
"3 

a 

V 
0 

-a 

U 

be 

'5 
1^ 

"S 

02 
<u 
0 

<u 

t~i 

0 

ei£ 

.S 
*3 
t-> 

G 

■s 

■♦J 
CO 
0} 

'0 

% 

.a 

■0 
0 

bo 
_c 

^ 

3 

<o 

0 

,c 

U 

a 

to 

a 

a 

M 

a 

a 

c 

a 

a 

l-H 

c 

36.09 
5.28 
0.07 

0.43 
1.84 
2.84 

176.22 
29.14 
4.26 
4.26 
I  42 
1.42 
1.42 

41.87 

S.iS 

0.08 
1.62 

3-59 
5-27 

142. II 
13-72 
1.76 
2,11 
0.70 
3-87 
3-17 
1.06 

47-92 

5-99 
0.09 

5.25 
8.27 
10.28 

88.82 
9.80 
1.23 

0.61 

3.06 

4-90 
1.23 

66.12 
7-65 

O.IO 

II. 19 

19.49 
21.85 

47-31 
15-14 

1.89 
17-03 
17-03 
17-03 

73.02 

7-03 
0.09 

17.07 

44-79 
41.80 

88.88 

6.35 
12.70 

25-39 
82.54 

31-75 

4.  II 
1.04 
1.24 
0.87 

7.II 

3-56 

0.71 
0.71 
0.71 
2.13 
1.42 

2.13 

286 

7.17 

1-59 
1.86 
1. 19 

4-57 
4.92 
2,81 
2.46 
2. II 
1.41 
0.70 
0.70 

0.70 

0-35 
6.68 

12.52 

2.45 
2-34 
1.60 

7-96 

5-51 
4-29 
3.06 
3.06 
0.61 
0.61 

2-45 
0.61 
4.29 

7.96 

22.05 

4-27 

3  II 
2.67 

7-57 
13-25 
3-79 
5.68 

13-25 
5.68 

I  89 
1.89 
13-25 

11-35 

21.60 
7.04 
4.21 
5-75 

334-48 

57-14 
44-44 

12.69 
12.69 

6-35 
12.69 
12.69 

12.69 
126.98 
38.10 

81-37 

239-47 

106.06 

194.81 

143.92 

150.08 

238-79 

19304 

556.88 

584-13 

45-28 

63.25 

64.19 

52.70 

96.00 

61.26 

172.67 

145-73 

483.86 

495-25 

39-50 

22.75 

57-31 

30.54 

84.66 

46.56 

153-73 

1 1 1.67 

459-67 

480.81 

Prussian  statistics  were  incomplete  on  those  points. 

statistics  for  the  years  1879 -1880  and  1884,  and  for  over  60  years  from 
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forty  years  of  age,  the  convent  death-rate  is  double 
that  of  the  State.  After  forty  years  of  age,  the 
inmates  of  the  convents,  and  the  general  population, 
begin  to  show  something  like  an  equal  proportionate 
death-rate.  If  from  the  total  death-rate  in  the 
State  and  in  the  convents  that  portion  of  it  due  to 
tuberculosis  be  deducted,  then  the  marked  difference 
between  the  two  death-rates  disappears  to  a  great 
extent.  If  the  mortality  due  to  tubercle,  and  that 
resulting  from  other  diseases  commonly  regarded  as 
infectious,  be  both  deducted  from  the  death-rate  in 
the  State  and  in  the  convents,  then  up  to  the  age  of 
forty  years  the  death-rates  in  State  and  convent  are 
remarkably  equal.  From  forty  to  sixty  years  of  age, 
the  death-rate  due  to  non-infectious  diseases  is  lower 
in  the  convent  than  in  the  State. 

It  should  be  borne  in  mind  that  the  great  majority 
of  the  inmates  do  not  begin  convent  life  until  they 
are  between  twenty-two  and  thirty  or  thirty-five 
years  of  age,  and  that  they  die  from  consumption  in 
the  greatest  numbers  between  the  ages  of  twenty- 
five  and  forty  years.  In  this  connexion,  it  is  to  be 
remarked,  as  a  fact  bearing  directly  upon  this  sub- 
ject, that  novices  have  most  of  the  rough  work  to  do 
in  the  Nursing  Orders.  They  have  to  clean  the 
wards,  make  the  beds,  and  remove  and  wash  pocket- 
handkerchiefs,  and  bed-  and  body-linen  used  by  the 
sick.  Even  after  the  close  of  their  novitiate,  work  of 
that  kind  frequently  falls,  for  a  year  or  two,  within 
the  nurses'  duties. 

From  what  has  already  been  said  it  is  obvious 
that  amongst  persons  so  occupied  we  should  expect 
to  find  tubercular  disease  unusually  frequent.  These 
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are  the  people  most  likely  to  come  into  intimate  and 
frequent  contact  with  a  chief  source  of  infection — the 
dried  expectoration  of  consumptives. 

The  principal  insanitary  condition  of  convent  life 
is  the  living  together  of  considerable  numbers  of 
persons  who  have  not,  from  the  nature  of  their 
calling,  sufficient  opportunities  for  open-air  exercise. 
It  is  impossible  to  believe,  knowing  what  we  do  of 
the  cause  of  tubercle,  that  such  a  condition  of  life 
could,  of  itself,  produce  tubercular  disease.  On  the 
other  hand,  it  would  certainly  lead  to  the  rapid 
spread  of  that  disease  after  it  was  introduced 
amongst  such  communities. 

Table  V.  (page  64)  shows  the  frequency  in  the 
convents  and  in  Prussia  of  each  cause  of  death  in 
every  hundred  deaths  between  the  ages  of  fifteen 
years  and  over  sixty  years. 

In  this  table,  the  following  points  are  again 
brought  out  very  clearly  : 

Amongst  the  Nursing  Orders  63  per  cent,  of  the 
deaths  are  due  to  tuberculosis.  Up  to  the  age  of 
fifty  years  never  less  than  half  of  the  deaths,  but, 
for  the  most  part,  three-fourths  (75  per  cent.) 
of  them,  are  due  to  that  disease.  Also,  this 
table  shows,  once  more,  that  the  deaths  from 
tubercle  in  the  Nursing  Orders  are  by  far  the  most 
numerous  betw^een  the  ages  of  twenty-five  and 
forty  years  —  just  the  period  of  life  which  in- 
cludes the  term  of  the  hardest  work  amongst  these 
nurses ;  for  again  it  is  necessary  to  repeat  that  the 
members  of  those  Orders  do  not  all  enter  the  con- 
vents at  the  same  age,  but  at  some  time  between 
their  eighteenth  and  thirty-fifth  year,  and,  as  a 
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rule,  much  nearer  to  the  latter  age  than  to  the 
former. 

Table  VI.  (pp.  66,  67)  shows,  that  in  the  first  half- 
year  of  convent  life  the  death-rate  is  very  small,  but 
that  afterwards  it  rapidly  increases,  so  that  in  the 
first  five  and  a  half  years,  out  of  709  deaths  494  are 
due  to  tubercle  alone.  In  the  first  ten  years  nearly 
twice  as  many  die  from  that  disease  as  succumb  to  it 
in  all  the  other  years  of  convent  life  put  together. 

It  is  also  here  shown,  that  in  the  nurses'  third 
year  of  cloister  life  tuberculosis  reaches  its  deadliest 
period.  It  is  a  fact  worthy  of  notice,  that  all  the 
other  infectious  diseases,  mentioned  in  Table  VI., 
reach  their  highest  rate  of  mortality  during  the 
earlier  years  of  convent  life. 

Table  VII.  (pp.  68,  69)  deals  with  the  expectation 
of  life  amongst  the  Nursing  Orders.  The  chief  facts 
here  brought  out  are,  that  a  healthy  person  of  twenty- 
five  years  of  age,  who  then  begins  cloister  life  and 
the  work  of  a  nurse,  has  an  expectation  of  life  equal 
to  that  of  a  healthy  woman,  of  the  general  popula- 
tion, who  is  fifty-eight  years  of  age !  A  member 
of  the  Nursing  Orders,  who  begins  convent  life 
at  thirty-three  years  of  age,  has  an  expectation  of 
life  equal  to  that  of  a  healthy  woman,  of  the 
general  population,  who  is  sixty-two  years  of  age  1 
To  put  these  remarkable  facts  in  another  way  : — 
Let  us  suppose  that  it  is  wished  to  elfect  an  assur- 
ance upon  the  life  of  a  young  person  who,  being 
in  perfect  health,  and  without  hereditary  flaw, 
desires  at  the  age  of  twenty-five  years  to  enter  one 
of  these  Nursing  Orders.  Instead  of  a  payment  of 
£1    156".  6d.  as  premium  for  every  ^ico  assured, 
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Table  VI. — Shows  the  relation  of  the  Mortality  to  length  of  Resi- 
dence in  the  Convent,  and  Employment  as  Sick  Nurses. 


At  the  following  Periods  of  Residence  in  the  Convent  and  Employment 
as  biek  Nurses  there  died  : 

Length  of 
Kesidence 
in 

Convent. 

Total 
Mortality. 

In  each 
Quin- 
quennial 
Period. 

Prom 
Tuber, 
culosis. 

From 
other 
Infec- 
tious 
Dis- 
eases. 

From 
Cancer. 

From 
other 
Dis- 
eases. 

Total  Death- 
rate  per  1000 
from  every 
Cause. 

I 

2 

3 

4 

5 

6 

7 

i 
I 
2 

3 
4 
5 
6 

7 
8 

9 

lO 

II 

12 
13 

15 
16 

17 
18 

19 
20 
21 
22 

23 
24 

25 
26 

27 
28 

29 
30 

I  I 
120 
176  1^ 
140  1 
140  1 
122  / 
114  X 
104 
106  ■ 

96 

85  ) 
59  \ 
57 

70  ■ 
63 
51  ' 

32 

40  - 

47 
27  ^ 
34  \ 
23 

21  ■ 
26 
30 
19  ^ 

14  ! 

14  \ 
21  1 
26  ' 

709 

505 
300 
197 
134 
94 

2 
69 
III 
104 

no 
98 

93 
81 

72 
67 
61 

43 
41 
49 
38 
39 
33 
24 

29 
32 
15 
20 

9 
5 

10 
9 
5 
4 

6 

7 
5 

9 

11 

JO 

38 

18 
19 

10 

7 
8 

9 
10 

7 

5 
3 
6 
6 
3 
5 
5 
3 
5 
3 
2 
2 

3 
6 

5 
3 
I 
2 
2 
3 

I 

I 
2 

3 
I 
I 
2 

3 
3 
I 
2 

4 
I 

2 
I 

2 
2 
2 

3 
2 

I 

18 
27 
18 
1 1 
14 
14 
15 
25 
19 
17 
1 1 

13 
15 
19 
9 
13 
3 
8 
10 

9 
12 
12 

13 
10 
16 
II 

9 
6 
12 
18 

5.25 
57.28 
84.01 
66.83 
66.83 
58.23 
54-42 
49.64 
50.60 
45.82 
40.57 

26.  10 
27.21 
33-40 
30-07 
24-34 
24-34 
15-27 
19.09 

22.43 
12.89 
16.23 
10.98 
10. 02 
12.40 
14.32 
9-07 

6.68 
6.68 
10. 02 
12.41 
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At  the  following  Periods  of  Residence  in  the  Convent  and  Employment 

as  Sick  Nurses  there  died  ; 


Residence 
in 

Convent. 

From 

Total 

In  each 
Quin- 

From 
Tuber- 
culosis. 

other 
Infec- 

Prom 

From 
other 

Mortality. 

quennial 
feriod. 

tious 
Dis- 

Cancer. 

i-'lB- 

eases. 

— .  

eases  . 

I 

2 

1 

3 



4 

5 

6 

"5  T 

14 

3 

2 

I 

9 

12 

12 

2 

I 

Q 
0 

17 
JJ 

8 

49 

2 

1 

5 

o4 

7 

I 

I 

0 

33 

8 

3 

3 

5 

•^A 
30 

9 

2 

7 

3/ 

8 

I 

I 

0 

3° 

6 

31 

I 

5 

39 

5 

I 

2 

2 

2 

40 

3 

3 

41 

5 

I 

I 

4 

42 

10 

'» 

7 

43 

5 

35 

I 

4 

44 

8 

5 

45 

7  ' 

I 

I 

5 

46 

4 

4 

47 

1 

I 

48 

ii 

16 

3 

49 

3 

50 

4  > 

'i 

I 

I 

2 

51 

4 

4 

52 

4 

4 

53 

5 

14 

5 

54 

55 

I  ' 

I 

56 

r 

57 

58 

i| 

6 

I 

59 

2 

60 

2  ' 

I 

I 

over  60 

5 

5 

5 
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Table  VII. — Expectation  of  Life  in  the  Nursing  Orders  and 

in  the  State, 


Age. 

Nursing  Orders. 

otui-e. 

Expectation  of  Life  of  those  wh ) 
Outlive  the  Ages  stated  in 
Column  I. 

Total 
Mortality 
at  Ages 
Men- 
tioned. 

Survivals 
of  the  Agi 
Men- 
tioned. 

Average 
Age  at 
Death  of 
the  Sur- 
vivors 01 
the  Age 
Men- 
tioned. 

4 

Average 
Age  at 
Death  of 
tiie  our* 
vivors  of 
the  Age 
Men- 
tioned. 



5 

In  the 
pursing 
Orders. 

In  the 
State. 

7 

i.'eulu 
Occurs  in 
the  Nurs- 
ing Orderf^ 
...  Years 
Earlier. 



I 

2 

3 

6 

8 

2 

2033 

36.67 

50.  17 

19.67 

41.17 

21.50 

i8 

7 

2031 

36.68 

cX  /in 

18.68 

40.40 

21.72 

T  t\ 

10 

2024 

36.74 

55.04 

17.74 

39.64 

21.90 

£\J 

16 

2014 

36.83 

50.90 

16.83 

38.90 

22.07 

O  T 

27 

1998 

36.97 

59-  'o 

15.97 

38-17 

22.20 

43 

1971 

37.19 

CO  A  c 

59.45 

15.19 

37.45 

22.26 

23 

64 

1928 

37.52 

cn  7^^ 

59-/° 

14-52 

36.76 

22.24 

63 

1864 

38.00 

60. 06 

14.00 

36.06 

22.06 

88 

1801 

38.49 

6n  17 

13-49 

35-37 

21.88 

75 

1713 

39.24 

uu.  uu 

13-24 

34.66 

21.42 

87 

1638 

39-79 

fin  Q7 

12.79 

33.97 

21.18 

28 

99 

1551 

40.52 

6 1 . 26 

12.52 

33.27 

20.75 

zy 

88 

1452 

41.37 

fiy  C7 

12.37 

32.58 

20.21 

30 

93 

1364 

42.17 

61.88 

12. 17 

31.88 

19.71 

•7  T 
31 

go 

I  ^  ^  1 

4  J.  00 

I  ^ 

31. 19 

19. 13 

32 

74 

1175 

44.05 

12.05 

31.50 

19.45 

JO 

86 

I  lOI 

44.86 

62.81 

n.86 

29.81 

17-95 

34 

77 

1015 

45.87 

11.87 

29.13 

17.26 

35 

79 

938 

46.84 

63.45 

11.84 

28.45 

16.61 

36 

61 

859 

47.93 

63.78 

11.93 

27.78 

15-85 

37 

59 

798 

48.84 

64.09 

11.84 

27.09 

15.25 

38 

42 

739 

50.06 

64.43 

12.06 

26.43 

14-37 

39 

52 

697 

50.79 

64.76 

11.79 

25.76 

13.97 

40 

48 

645 

51.74 

65.09 

11.74 

25.09 

13.35 

41 

52 

597 

52.68 

65.42 

11.68 

24.42 

12.74 

42 

41 

545 

53.80 

65.76 

11.80 

23.76 

11.96 

43 

40 

504 

54.75 

66.09 

11.75 

23.09 

11-34 

44 

36 

464 

55-77 

66.44 

11.77 

22.44 

10.67 

45 

31 

428 

56.76 

66.79 

11.76 

21.79 

10.03 

46 

35 

397 

57-68 

67.13 

11.68 

21.13 

9-45 

47 

26 

362 

58.81 

67.49 

II. 81 

20.49 

8.68 

48 

17 

336 

59.72 

67.84 

1 1.72 

19.84 

8.12 

49 

21 

319 

60.35 

68.20 

11.35 

19. 20 

7.85 

50 

15 

298 

61.15 

68.56 

II. 15 

18.56 

7.41 
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Table  VII. — 'continued). 


Age. 

Nursing  Orders. 

State. 

Expectation  of  Life  of  those  who 
Outlive  the  Ages  stated  in 
Column  I. 

Total 
Mortality 
at  A  ges 
Men- 
tioned. 

Survivals 

nf  thp  Affp 

Men- 
tioned. 

Average 
Age  at 
Death  of 
the  Sur- 
vivors of 
the  Age 
Men- 
tioned. 

— 

Age  at 
Death  of 
the  Sur- 
vivors of 
the  Ago 

Men- 
tioned. 

In  the 
Nursing 
Orders. 



In  the 
State. 

Death 
Occurs  in 
the  Nurb- 
ing  Orders 
...  Years 

Earlier. 

I 

2 



A 
H 

5 

6 

7 

8 

51 

1  e 

61. 74. 

68.93 

10. 7d 

7.  IQ 

/  •  *y 

52 

28 

268 

69.30 

TO  1A 

I  7  20 

6  QC 

53 

Id 

240 

6"?  i^i; 

69. 68 

10. 

16.68 

6  i^ 

54 

12 

226 

64. 20 

70. 06 

10. 20 

16.06 

86 

55 

18 

6y1  77 

70.44 

Q  77 

y-  /  / 

T  C  AA 

c  67 

56 

Q 

196 

fie  67 

70.84 

Q  67 

TA  8/1 
14.04 

C  T  7 

57 

T  A 

10/ 

66. 13 

71.25 

y-  '0 

TA  OC 

C    T  2 

58 

I  I 

1 7^ 

66.87 

71.67 

8.87 

I"?  67 
^  J-  ^/ 

4.80 

59 

12 

162 

67  a8 

72. 1 1 

8.48 

T  1  T  T 

A  67 
4- 

60 

IQ 

I  e;o 

68. 16 

72.55 

8.16 

T  2  C  C 

A  "IQ 

4- jy 

61 

7 

I  "^i 

6q 

73.01 

8  -id 

12.01 

"2  67 

62 

Q 

124 

69.81 

73- 48 

7  81 

I  1.48 

3-07 

63 

10 

1 1  ^ 

7n  /1 7 

73-95 

7  A  2 

TO  Q C 

yi 

64 

J  J 

71- 13 

74-45 

7- 13 

10.45 

3-32 

65 

7 

7  T  q6 

74-95 

6.96 

y-yi) 

2  nn 

--yy 

66 

12 

87 

72.52 

75-48 

6.52 

9.48 

2.96 

67 

0 
0 

75 

73-57 

76.02 

6.57 

g.o2 

2-45 

68 

6 

67 

74-35 

76.58 

6-35 

8.58 

2.23 

69 

8 

61 

74.98 

77-15 

5-98 

8.15 

2. 17 

70 

7 

53 

75.88 

77.74 

5.88 

7-74 

1.86 

71 

4 

46 

76.78 

78.55 

5-78 

7-55 

1.77 

72 

5 

42 

77-33 

78.97 

5-33 

6.98 

1.65 

73 

4 

37 

78.05 

79-15 

5-05 

6.62 

I-S7 

74 

3 

33 

78.66 

80.28 

4.66 

6.28 

1.62 

75 

4 

30 

79-13 

80.95 

4-13 

S-95 

1.82 

76 

8 

26 

79.76 

81.64 

3-76 

5-64 

1.88 

77 

3 

18 

81.44 

82.34 

4-44 

5-34 

0. 90 

78 

I 

15 

82.33 

83.06 

4.33 

5.06 

0.73 

79 

4 

14 

82.64 

83.80 

3.64 

4-79 

i-iS 

80 

2 

10 

84. 10 

84-55 

4. 10 

4-55 

0.4S 

81 

84.61 

85-37 

3.61 

4-37 

0.76 

82 

I 

8 

85.12 

86.12 

3. 12 

4. 12 

1. 00 

83 

85.34 

86.94 

2.34 

3-94 

1.64 

over  84 

7 

7 

85-57 

87.78 

2.21 

3-78 

1-57 
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which  would  be  charged  in  the  case  of  a  person  of 
that  age  living  under  the  ordinary  conditions  of  life, 
the  premium  charged  upon  the  nurse's  life  would  be 
jCs  125.  6d.  for  every  ;^ioo  insured.  Applying  the 
same  rule  of  practice  to  a  member  of  these  nursing 
communities,  who  enters  cloister  life  at  the  age  of 
thirty-three  years,  the  premium  charged  in  this  case 
would  be  £6  i6s.  A^d.  per  cent.,  instead  of  £2  3s.  56?., 
which  would  be  the  charge  per  cent,  for  a  healthy 
life  of  that  age  in  ordinary  circumstances.  These 
figures  have  been  kindly  worked  out  for  me  by  Mr. 
Stanley  Day,  from  the  Non-Profit  Tables  of  the  Life 
Assurance  Ofiice  with  which  we  are  officially  con- 
nected. 


CHAPTEK  X. 


MOKE  STATISTICAL  EVIDENCE. 

In  July  1883,  there  was  published  a  report  of  the 
Collective  Investigation  Committee,  of  the  British 
Medical  Association.  In  that  report,  the  committee 
stated  the  results  of  their  inquiries  concerning  the 
"  Communicability  of  Phthisis."  They  sent  to  a 
considerable  number  of  medical  men,  certain  printed 
questions  meant  to  elicit  some  definite  expression  of 
opinion  upon  that  important  subject. 

In  reply  to  their  questions,  the  committee  received 
1078  returns.  Of  these,  673  were  simple  negatives. 
They  merely  intimated  that  the  men  who  sent  them 
had  not  observed  cases  of  consumption  originating 
in  infection.  The  writers  of  these  returns  expressed 
no  opinion,  one  way  or  the  other,  concerning  the 
communicability  of  consumption.  The  remaining  40  5 
answers  are  divided  by  the  committee  into  three 
classes  : 

Class  I.  Affirmative  Observers  .  261 
Class  II.      Doubtful  „  -39 

Class  III.    Negative  „  .105 

Amongst  the  affirmative  observers,  igi  mention 
cases  of  supposed  communication  of  consumption, 
occurring  between  husband  and  wife.  It  is  clearly 
stated,  that  in  130  of  these  cases  there  was  no 
hereditary  predisposition  to   consumption  in  the 
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person  believed  to  have  been  infected.  In  nine  cases 
only  is  it  thought  there  may  have  been  some  heredi- 
tary taint.  It  is  needless  to  refer  in  detail  to  the 
cases  mentioned  in  the  report  of  the  Investigation 
Committee,  for  they  bear,  in  many  respects,  a  very 
close  resemblance  to  several  of  those  which  are  given 
in  the  Appendix  to  this  book.  There  are,  however, 
some  very  suggestive  returns,  to  which  the  com- 
mittee call  especial  attention.  They  refer  to  cases 
of  probable  infection  "occurring  among  persons  un- 
related to  one  another,"  and  on  page  34  of  their 
report,  the  Investigation  Committee  briefly  summa- 
rise them.  They  include  such  cases  as,  that  of  a 
servant  who  nursed  her  master  and  mistress,  who 
were  consumptives.  There  may  have  been  some 
hereditary  taint  in  her  case.  She  died  of  consump- 
tion. A  young  man  who  slept  with  his  phthisical 
friend  :  an  apprentice  who  slej)t  with  his  phthisical 
master  :  a  young  man  who  was  "  constantly "  with 
his  consumptive  fiancee:  a  young  girl  who  "was 
attending  to "  a  case  of  phthisis :  a  young  man, 
believed  to  have  been  infected  by  "close  contact 
with  a  fellow-workman,  who  had  phthisis  "  :  patient 
and  nurse  :  healthy  servant  girl  who  "  slept  with  " 
a  phthisical  fellow-servant  :  a  young  lady  who  slept 
in  the  same  room  with  her  phthisical  governess,  and 
"  never  left  her  till  her  death "  :  a  female  servant 
who  emptied  and  cleaned,  twice  a  day,  the  spittoons 
used  by  two  consumptives  :  three  young  girls,  from 
three  adjoining  villages,  apprentices  to  a  phthisical 
dressmaker,  "  who  took  it  in  turn  to  remain  in  the 
hoose,  and  sleep  with  her."  "  In  less  than  two 
years  from  her  death,  they  all  died  of  phthisis. 
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although  in  the  family  history  of  each  no  trace  of 
phthisis  existed."  Then  we  have  the  record  of  a 
"  perfectly  healthy  child,  nursed,  night  and  day,  by 
a  consumptive  nurse " :  patients  in  one  particular 
ward  of  an  asylum,  the  keeper  of  which  was 
phthisical :  sailors  in  the  same  ship — these  are  some 
of  the  cases.  With  the  exception  of  the  last  two 
instances,  all  these  persons,  who  contracted  con- 
sumption, are  expressly  described  in  the  report  as 
without  hereditary  tendency  to  that  disease. 

It  will  be  seen  that  these  cases  of  probable  infec- 
tion, occurred  in  persons  who  were  not  blood  rela- 
tions of,  nor  connected  by  marriage  with  those  who 
infected  them.  It  is  also  worthy  of  remark,  that 
the  consumptives,  and  those  who  became  consump- 
tive, lived  together,  in  every  instance,  in  exception- 
ally close  and  frequent  contact  with  one  another. 
The  whole  history  of  those  cases  which  make  up  the 
evidence  favouring  the  view  that  consumption  is  a 
communicable  disease,  goes  to  show  that  the  essence 
of  the  conditions  under  which  infection,  not  due  to 
inoculation,  may  take  place,  is  close  and  prolonged 
association  of  a  healthy  person  with  a  consumptive. 
There  is  also  good  cause  for  the  belief,  that  faulty 
ventilation  is  one  of  the  most  powerful  helpers,  if, 
indeed,  it  be  not  the  chief  helper,  in  spreading 
consumption  amongst  those  who  come  into  close  and 
prolonged  contact  with  tuberculosis.  It  is  not  very 
often  that,  in  discussing  matters  connected  with  the 
question  of  the  communicability  of  consumption,  we 
find  ourselves  dealing  with  a  statement  which  is  ac- 
cepted  by  every  one,  and  on  all  sides  acknowledged 
to  be  true.    It  is,  however,  a  fact,  that,  fortunately. 
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there  is  no  dissent  from  the  acceptance  of  the  belief, 
that  bad  or  faulty  ventilation  greatly  helps  the 
spread  of  consumption.  The  general  acceptance  of 
that  belief,  has,  in  no  slight  degree,  impressed  upon 
all  responsible  people  the  importance  of  having  the 
rooms  and  houses  in  the  occupation  of  consumptives, 
thoroughly  well  aired  by  night  and  by  day.  It  is, 
perhaps,  not  too  much  to  hope,  that  from  being  im- 
pressed with  the  importance  of  thorough  ventila- 
tion as  a  part  of  the  treatment  of  consumption, 
people  may,  in  course  of  time,  be  led  to  put  that 
belief  into  wide  practice.  At  present  that  belief 
is,  in  far  too  many  instances,  of  the  most  passive 
kind.  The  fear  of  "  catching  cold  "  is  a  much  more 
potent  influence,  than  the  merely  passive  belief  in 
the  value  of  good  ventilation.  It  is  curious  to  note, 
that  the  fear  of  "  catching  cold,"  as  it  is  felt  and 
expressed  in  both  words  and  acts,  by  even  the 
educated  public,  is  a  fear  which  is  not  based  upon 
recognised  facts,  but  is  a  survival  of  ancient  and 
vague  theorisings  as  to  the  origin  of  certain  diseases 
— consumption  amongst  the  rest. 


CHAPTER  XL 


TUBEECULAR  MILK  A  SOURCE  OF  INFECTION. 

In  the  Deutsches  Archiv  fur  Klinische  Medicin,  vol. 
xliv.,  Hirschberger  publishes  a  paper  which  deals 
with  the  experimental  evidence  relating  to  the 
question  of  the  infectiousness  of  the  milk  of  tubercu- 
lous cows.  He  says  that  2  5  per  cent,  of  all  children 
dying  under  one  year  of  age  are  killed  by  tuber- 
culosis. He  thinks  it  reasonable  to  connect  this  fact 
with  tuberculosis  in  cows.  With  the  view  of  throw- 
ing light  on  this  point,  Hirschberger,  under  the 
guidance  of  Prof  Bollinger,  made  some  experiments 
with  the  milk  of  tubercular  cows.  He  tried  to 
answer,  by  his  experiments,  these  two  questions  : 

I.  Are  the  cases  in  which  cows  with  tuberculosis 
give  an  infectious  milk  frequent  or  rare  ? 

II.  In  what  forms  of  tuberculosis  in  the  cow  is 
the  milk  infectious  :  in  cases  only  where  the  tuber- 
culosis is  generalised,  or  in  localised  tuberculosis  as 
well  ? 

To  obtain  the  necessary  milk,  the  whole  udder  of  a 
tuberculous  cow  just  slaughtered  was  amputated. 
In  other  cases,  milk  was  taken  in  the  ordinary  way 
from  tuberculous  cows.  In  the  experiments  on  tlie 
udder,  with  the  usual  antiseptic  precautions,  the 
milk  ducts  were  cut  across  above  the  nipple,  and 
from  them  was  drawn,  by  means  of  a  syringe,  as 
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much  milk  as  could  be  obtained  by  very  gently 
squeezing  the  sides  of  the  udder.  Only  milk  of 
good  appearance,  and  untinged  with  blood,  was  used 
for  experimental  purposes.  The  milk  was  injected 
into  the  abdominal  cavities  of  young  guinea-pigs. 
Every  experiment  was  submitted  to  Bollinger  him- 
self. Not  a  single  guinea-pig  died  of  sepsis.  Many 
of  the  guinea-pigs  were  killed,  and  both  Hirsch- 
berger  and  Bollinger  satisfied  themselves  that  tuber- 
culosis had  commenced,  with  unmistakable  distinct- 
ness, in  most  of  these  animals.  Of  the  twenty 
udders  used  in  these  experiments,  only  one  was 
shown  microscopically  to  contain  tubercle  bacilli. 
The  cows  were  in  five  instances  highly  tuberculous, 
and  inoculations  of  their  milk  gave  in  four  instances 
a  positive,  and  in  one  a  negative  result.  From  six 
moderate  cases  of  tuberculosis  in  the  cows,  four  posi- 
tive and  two  negative  results  were  obtained  by 
inoculation  of  the  milk.  Nine  cows  were  tuber- 
culous in  their  lungs  only.  In  three  inoculations 
with  their  milk  positive  results  were  obtained,  and 
in  six  instances  a  negative  result.  The  milk,  says 
Hirschberger,  is,  therefore,  infectious  in  slight  cases, 
and  where  the  tuberculosis  is  localised. 

In  the  "  Report  of  the. Departmental  Committee, 
appointed  to  inquire  into  Pleuro-pneumonia  and 
Tuberculosis  in  the  United  Kingdom,''  some  im- 
portant evidence  is  published.  It  goes  to  show  that 
there  is  a  connexion  between  the  existence  of  tuber- 
cle in  an  animal,  and  the  spread  of  that  disease  to 
other  animals.  Professor  McFadyean,  of  Edinburgh, 
states,  in  his  evidence  before  that  committee,  that 
he  knows  there  is  ground  for  very  strong  suspicion. 
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that  tubercular  milk  produces  tuberculosis  in  healthy 
animals.    He  has  observed  tubercle  bacilli  in  cows' 
milk.     That  fact,  of  itself,  it  seems  to  me,  even 
were  it  unsupported  by  other  evidence,  proves  that 
milk,  so  contaminated,  might  cause  tubercular  dis- 
ease.   Given  that  that  organism,  in  a  healthy  state, 
gains  entrance  to  the  body  of  an  animal  capable  of 
contracting  tubercle — whether  man  or  beast — and 
there  can  be  no  reasonable  doubt  that  that  animal 
is  consequently  in  danger  of  becoming  tubercular. 
Prof  McFadyean  laid  most  stress  in  his  evidence 
before  the   committee,    upon  certain  cases  which 
seemed  to  him  and  Dr.Woodhead  strongly  to  suggest 
that  tubercular  disease  may  be  spread  by  infected 
milk.    They  examined  certain  cows,  about  a  dozen 
in  all,  which  were  kept  to  furnish  a  supply  of  milk 
to  a  public  institution.    Yery  decided  evidence  was 
found  of  tuberculosis  in  the  udders  of  three  of  those 
cows.    The  deaths  "from  phthisis  among  the  inhabi- 
tants of  this  institution  had  been  in  one  year  30  per 
cent,  of  all  the  deaths,  and  in  another  year  40  per 
cent."     The   institution  in  question  was  a  dairy. 
There  pigs  were  kept  and  fed  with  refuse  milk.  The 
pigs  had  been  very  unhealthy,  and  Prof.  McFadyean 
was  told  that  some  of  them  had  died  from  "  lung- 
disease."      The  butcher  who  bought  the  surplus 
stock  of  this  dairy,  was  reported  to  have  complained 
that  there  was  "  disease  in  the  animals." 

In  his  evidence  before  the  same  committee.  Dr. 
Robert  Peel  Ritchie,  President  of  the  Royal  College  of 
Physicians  of  Edinburgh,  refers  to  the  case  of  the  insti- 
tution mentioned  by  Prof  McFadyean.  Dr.  Ritchie 
states  that  when  the  supply  of  the  milk,  in  use  in  the 
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institution,  was  stopped,  "the  health  of  the  children 
and  pigs  improved  " — i.e.,  the  disease  ceased  to  attack 
the  healthy  children  and  pigs.  He  also  notes  several 
other  cases,  which,  he  thinks,  tend  to  show  that  milk 
may  carry  the  infection  of  tubercular  disease.  It 
ought  to  be  mentioned,  that  Dr.  Ritchie  said  that 
his  evidence  before  the  committee  embodied  the  views 
of  the  Medico-Chirurgical  Society  of  Edinburgh, 
concerning  the  subjects  investigated.  He  said,  that 
the  great  mortality  in  Edinburgh  from  tuberculosis 
during  the  last  ten  years,  amongst  children  under 
five  years  of  age,  had  attracted  much  attention.  It 
amounted  to  "  6.8  per  cent,  of  the  deaths — that  is  to 
say,  of  44,616  deaths  at  all  ages,  3054  occurred  under 
five  years  of  age  from  tuberculosis."  He  also  points 
out  that,  according  to  the  returns  of  the  Begistrar- 
General  for  Scotland,  during  the  ten  years  ending 
with  1885,  7415  children,  under  five  years  of  age, 
■died  from  tubercular  disease  of  the  abdominal  glands, 
and  13,216  children,  within  the  same  age  limit,  of 
tubercular  meningitis.  Dr.  Ritchie  makes  the  fol- 
lowing statement,  with  reference  to  these  death- 
rates,  in  his  evidence :  "  Now  it  occurs  to  myself 
that  possibly  the  greater  number  of  inflammations  of 
the  brain  have  been  preceded  by  disease  of  the  glands 
■of  the  abdomen.  One  point  is  this,  that  in  the  first 
three  months  "  of  the  lives  of  these  children,  "  tabes  is 
in  a  larger  proportion  "  as  a  cause  of  death,  "  but  at 
all  other  periods  between  the  three  months  and  five 
years  of  age  tubercular  meningitis  "  kills  "  the  largest 
number."  "  Tubercular  meningitis,  according  to  the 
return,  may  thus  be  regarded  as  due  to  infection  from 
tuberculous  glands.    The  glands,  therefore,  possibly 
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may  have  become  affected  from  the  milk  which  the 
children  have  been  fed  on  (I  am  merely  speaking  as  a 
possibility),  and  the  secondary  disease,  inflammation 
of  the  brain,  may  have  thereafter  resulted." 

Without  entering  upon  the  question  of  the  con- 
nexion which  may  exist  between  tabes  mesenterica 
and  tubercular  meningitis,  it  is  certainly  a  matter  of 
importance  to  note  that  the  great  mortality  amongst 
children,  due  to  those  two  tubercular  diseases,  has 
attracted  attention  in  various  directions,  and  that 
almost  all  those  who  have  recently  dealt  with  the 
subject  incline  to  the  belief  that  these  diseases  are 
caused  by  an  infection,  using  that  word  in  its  ordi- 
nary sense. 

Mr.  Hedley,  travelling  inspector  under  the  Veteri- 
nary Department  of  the  Irish  Privy  Council,  also 
gave  evidence  before  the  committee  touching  this 
question  of  the  conveyance  of  tuberculosis  from  the 
bovine  animal  to  man.  He  stated  that  he  had  had 
personal  experiences  which  pointed  clearly  in  that 
direction.  Mr,  Hedley  mentioned,  as  a  part  of  his 
experience,  the  case  of  a  certain  ftirm  in  Scotland. 
There  "during  the  course  of  the  season"  he  used  to 
see  from  fourteen  to  twenty  cases  of  tuberculosis 
amongst  the  cattle.  Those  who  worked  amongst 
the  cattle  on  that  farm  were  women,  and  Mr.  Hedley 
makes  the  following  statement  concerning  them : 
"There  was  a  large  number  of  patients  among  the 
servants  on  this  farm  suffering  from  consumption, 
and  there  were  many  more  cases  of  consumption  in 
that  immediate  district  than  at  other  places."  He 
refers,  for  confirmation  of  his  statement,  to  the 
statistics  of  the  Rhines  District  of  Wigtownshire; 
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but  110  figures  seem  to  have  been  shown  or  men- 
tioned during  Mr.  Hedley's  examination  before  the 
committee. 

It  is  interesting  to  note  that  the  landlord  of  the 
farm,  to  which  Mr.  Hedley  refers  in  this  part  of  his 
evidence,  was  urged  to  pull  dovvn  certain  sheds  which 
stood  upon  the  property  and  were  frequented  by 
the  cattle.  The  result  is  stated  by  Mr.  Hedley  to 
have  been,  that  "  there  was  a  great  deal  less  tuber- 
culosis on  the  premises  after  that "  amongst  the 
cattle.  Mr.  Hedley  said,  in  answer  to  a  question, 
that  he  did  not  know  whether,  after  the  removal  of 
the  sheds,  there  had  or  had  not  been  a  diminution 
in  the  number  of  cases  of  consumption  amongst  the 
servants  engaged  upon  that  farm. 

It  is  a  matter  of  common  knowledge,  that  milch 
cows  are  more  often  the  subjects  of  tubercular  dis- 
ease than  any  other  kind  of  stock.  According  to 
the  evidence  laid  before  the  committee,  the  per- 
centage of  animals  found  affected  with  tuberculosis 
in  Dublin  was  4.9  per  cent.  Ayrshire  dairy  cattle 
are  markedly  apt  to  contract  the  disease.  It  was 
stated,  in  the  evidence  now  being  quoted,  that 
25  per  cent.,  30  per  cent.,  even  as  many  as  50  per 
cent,  of  these  Ayrshire  cattle  had  been  found  suffer- 
ing from  tubercle,  in  one  form  or  another,  on  various 
farms  and  other  places.  On  looking  back  at  what 
has  just  been  stated  concerning  the  very  important 
question  of  the  carriage  of  tubercular  infection  by 
means  of  cows'  milk,  it  must  be  obvious  to  every 
one  that  there  is  trustworthy  experimental  evidence, 
and  a  considerable  weight  of  medical  opinion,  in 
favour  of  the  view  that  tubercular  disease  is  con- 
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veyed  from  beast  to  man  by  the  milk  of  consump- 
tive cows. 

Judging  from  the  published  opinions,  and  from 
the  pubhc  teachings  of  the  leading  physicians  of 
Europe  and  America,  who  are  entitled  to  express  an 
authoritative  opinion  concerning  this  question,  there 
can  be  no  doubt  that  the  great  majority  of  them 
regard  the  use  of  the  milk  of  tuberculous  cows  as,  in 
a  very  high  degree,  likely  to  make  healthy  people 
tuberculous.  The  evidence  in  favour  of  these  views 
receives  the  strongest  support,  and  is  greatly  in- 
creased in  importance,  by  the  practically  unanimous 
opinions  expressed  at  the  Paris  Congress  of  1888, 
and  by  the  Eeport  of  the  Departmental  Committee, 
appointed  to  inquire  into  Pleuro-Pneuraonia  and 
Tuberculosis  in  the  United  Kingdom  in  1888,  and 
also  by  the  evidence  given  in  the  Proceedings  at 
Trial  before  the  Glasgow  Local  Authority,  relating 
to  the  sale  of  tuberculous  meat  in  that  city  in  1889, 
Hirschberger's  experiments  have  a  most  important 
bearing  upon  the  question  of  the  carriage  of  tuber- 
cular infection  by  cows'  milk.  Not  only  does  his 
work  show,  that  in  cases  where  cows  are  deeply 
tuberculous  there  is  certainly  danger  to  be  feared 
for  those  who  drink  the  milk  of  such  animals,  but 
it  also  shows  what  is  of  even  graver  import.  It 
has  been  mentioned  in  this  chapter  that,  in  cer- 
tain of  his  experiments,  he  used  the  milk  of  cows 
in  which  the  lungs  only  were  found  to  be  affected  by 
tubercle.  The  disease  was,  therefore,  what  has  been 
almost  universally  regarded  as  "  localised."  But 
Hirschberger's  experiments  clearly  prove,  that  it  is 
easy  to  carry  a  belief  in  the  localisation  of  tubercular 
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disease  much  too  far,  for  out  of  nine  inoculations 
performed  with  the  milk  of  cows  suffering  from 
"  localised  "  tubercle,  three  resulted  in  the  production 
of  tubercular  disease  in  the  animals  used  in  the  expe- 
riments. It  is,  therefore,  not  a  fact  that  "  localised" 
tubercle  affects  alone  those  parts  of  an  animal 
where  that  disease  is  evident  from  its  naked-eye 
appearances  after  death,  or  from  the  local  signs  of  it 
which  may  be  noticed  during  life.  Hirschberger 
shows  us  by  his  experiments,  that  tubercular  disease 
can  never  be  safely  regarded  as  affecting  only  that 
part  of  the  body  where  its  evidences  can  be  either 
seen  or  otherwise  detected  by  our  trained  senses. 
Unless  we  deny  the  truth  of  the  evidence  of  his 
researches,  we  must  accept  it  as  proved,  that  it 
is  never  safe  to  regard  an  animal  affected  by 
"  localised "  tubercle  whose  milk  or  flesh  may  be 
used  as  food  by  man,  as  aught  else  than  an  animal 
suffering  from  a  disease  which  may,  at  any  moment, 
infect,  practically,  its  whole  structure. 


CHAPTER  XII. 


FLESH  OF  TUBERCULAR  ANIMALS  A  SOURCE 
OF  INFECTION. 

Numerous  experiments  have  been  performed,  by 
a  considerable  number  of  observers,  with  a  view  to 
estabHsh  upon  a  definite  basis  the  value  of  the 
belief,  which  is  very  generally  held,  that  the  flesh 
of  animals  suifering  from  tubercular  disease  does 
convey  that  infection  to  healthy  animals,  including 
man. 

It  is  accepted  as  proved  by  these  experiments, 
that  any  obviously  tubercular  part  of  the  carcass  of 
an  animal  is  likely,  when  used  for  food,  to  cause 
that  disease  in  the  animal  eating  it.  Perhaps  it  is 
hardly  desirable  to  quote,  in  full,  the  experiments  that 
bear  upon  this  point.  Those  who  wish  to  go  through 
the  evidence  in  detail,  will  find  a  careful  record  of 
much  of  it  in  Prof  Fleming's  book,  on  Veterinary 
Medicine.  The  purpose  now  to  be  accomplished,  is 
sufficiently  well  indicated  by  a  brief  summary  of  a 
few  of  those  experiments.  Rodents,  dogs,  pigs, 
calves,  fowls,  and  various  other  animals,  have,  by 
many  observers,  been  fed  upon  tissue  taken  from 
tubercular  animals,  man  included ;  juice  pressed 
from  tubercular  flesh  has  been  injected  below  the 
skin  of  healthy  animals ;  saliva,  milk,  and  mucus, 
taken  from  consumptives,  both  amongst  men  and 
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beasts,  have  been  swallowed  by  healthy  animals. 
Some  hundreds  of  animals  have  been  used  in  these 
different  ways.  As  a  matter  of  course,  the  animals 
submitted  to  these  experiments  did  not  all  thereafter 
show  signs  of  tubercular  disease.  Not  a  few  of  them 
remained  apparently  healthy.  The  majority,  however, 
either  died  of  tubercular  disease,  or  were  killed  and 
shown,  post-mortem,  to  have  been  tubercular.  In 
certain  of  these  experiments  the  tuberculous  food 
was  cooked  before  being  given  to  the  animals,  and 
where  the  food  was  thoroughly  roasted  or  boiled, 
tubercular  disease  did  not  supervene  upon  its  use. 
If,  on  the  other  hand,  tubercular  meat  was  cooked 
so  as  to  remain  underdone  in  parts,  it  was  noticed 
that  tubercular  disease  occasionally  followed  upon 
the  use  of  the  underdone  part  of  the  meat.  It  must, 
however,  be  admitted,  that  while  experiments  of  the 
kind  indicated  above,  liave  settled  the  question  of 
the  danger  of  using  as  food  meat  obviously  tainted 
with  tubercle,  the  same  kind  of  experimental  in- 
quiry has  often  failed  to  show  that  there  is  danger 
in  using  for  food  flesh  which,  though  in  itself 
apparently  healthy,  was  obtained  from  the  carcasses 
of  beasts  that  had  suffered  from  tubercular  disease 
of  seemingly  very  limited  extent.  Now,  this  is  one 
of  the  most  important,  and  one  of  the  gravest,  points 
requiring  to  be  considered  in  connexion  with  the 
question  of  the  communicability  of  tubercular  disease. 
Experiments,  as  has  just  been  said,  have,  in  the 
greater  number  of  cases,  failed  to  give  evidence  of 
any  infection  resulting  from  the  use  as  food  of  the 
flesh  of  animals  suffering  from  tubercle  localised, 
seemingly,  in,  for  example,  a  part  of  one  lung.  This 
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failure  of  experimental  investigation  has  been  so 
frequent,  that  people  have,  until  recently,  been  led 
to  believe,  by  recognised  authorities  on  this  subject, 
that  there  is,  practically,  no  danger  in  using  as  food 
the  flesh  of  beasts  which  appear  to  be  tubercular  to 
a  definite  and  limited  extent  only.  It  is  a  fact,  that 
the  bacillus  of  tubercle  is  seldom  found  in  the 
muscles  of  animals  which  usually  form  part  of  the 
food  of  men,  even  when  the  internal  organs  of  those 
animals  are  deeply  involved  in  tubercular  disease. 
Why  this  is  so  we  do  not  know ;  consequently,  it  is 
not  uncommon  for  theories  to  be  started  with  the 
intention  of  throwing  light  into  this  dark  corner  of 
bacteriology.  When  theories  abound  in  the  litera- 
ture of  any  subject,  one  or  two  of  them  are  apt,  as 
men  become  familiar  with  them,  to  be  ranked 
amongst  facts.  So  it  comes  to  pass,  that  daily  the 
carcasses  of  beasts  whose  lungs  only  have  appeared 
to  be  affected  with  tubercular  disease,  are  sold 
in  thousands,  and  eaten  by  the  public.  But  the 
evidence  laid  before  the  Paris  Congress  in  1888,  and 
before  the  Departmental  Committee  in  London  in 
the  same  year,  showed  clearly  that — in  the  words 
of  the  Report  of  the  latter — "  ....  although  the 
bacilli "  {i.e.,  bacillus  of  tubercle)  "  may  be  found 
but  rarely  in  the  flesh,  still  the  chance  of  their 
being  present  either  there  or  in  the  blood  is  too 
probable  to  ever  allow  of  the  flesh  of  a  tubercular 
animal  being  used  for  food  under  any  circumstances, 
either  for  man  or  the  lower  animals. 

All  that  we  know  about  the  history  of  tubercular 
disease  points  clearly  in  the  direction  that,  in  the  vast 
majority  of  instances,  the  animal — man  or  beast — 
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attacked  is  subject  to  very  sudden  exacerbations  of 
his  disease.  It  is,  I  suppose,  a  matter  of  common 
observation  in  tlie  wards  of  a  hospital,  that  after  one 
of  these  exacerbations  in  a  consumptive,  the  disease 
is  often  found,  by  its  symptoms  and  pliysical  signs, 
to  have  extended  itself  within  the  patient's  body.  In 
other  words,  consumption  and  most  other  tubercular 
conditions  progress  chiefly,  and,  as  a  general  rule,  by 
leaps  and  bounds,  separated  from  one  another  by 
periods  of  abatement  often  of  all  the  symptoms  of 
disease.  These  periods  of  intermission  of  symptoms, 
are  of  very  various  duration.  Sometimes  a.  case  is 
characterised  by  intervals  of  only  a  few  days  between 
the  attacks.  At  other  times,  the  same  case  may 
seem  for  weeks,  or  even  for  months,  to  be  on  the 
high  road  to  recovery — so  long  may  the  interval  con- 
tinue which  divides  one  exacerbation  from  the  next. 
All  these  features  of  tubercular  disease  are  very  well 
marked  in  cases  where  it  attacks  chiefly  the  lungs, 
and  where  the  disease  follows  its  usual  chronic  course. 
Since  Koch's  discovery  of  the  bacillus  of  tubercle,  it 
has  been  generally  supposed,  and  accepted  as  pro- 
bably true,  that  the  periods  of  exacerbation  in  cases 
of  tuberculosis,  are  due  to  the  escape  into  the  blood- 
stream of  numbers  of  the  bacillus.  This  theory  is 
brought  practically  within  the  domain  of  fact,  because, 
as  has  been  already  mentioned,  fresh  tracts  of  newly 
infected  tissue  are  often  easily  detected  after  these 
outbursts  of  the  symptoms  of  consumption,  and  we 
know  that  no  tubercular  infection  is  possible  except- 
ing as  a  consequence  of  the  presence  of  the  tubercle 
bacillus,  or  of  its  spores,  in  the  afiected  parts.  This 
branch  of  the  subject  has,  it  seems  to  me,  a  very  im- 
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portant  practical  bearing  upon  tlie  question  of  whether 
it  can  ever  be  safe  to  use,  for  the  food  of  men,  the 
flesh  of  any  animal  which  suffers,  no  matter  how 
slightly  in  degree  and  in  extent,  from  tubercular 
disease.  For  that  reason  I  venture  to  dwell  at  some 
length  upon  the  tendency  of  tubercular  disease  to 
spread,  in  various  directions,  in  the  bodies  of  its 
victims.  It  is  plainly  obvious  from  the  results  of 
numerous  post-mortem  examinations,  that  the  bacillus 
of  tubercle  is  carried  by  the  blood-stream  to  parts  of 
the  patient's  body  remote  from  the  site  of  the  original 
outbreak  of  the  disease.  On  the  same  authority  we 
have  it  established,  that  the  bacilli  thus  carried  by 
the  blood  in  cases  of  chronic  tuberculosis,  very  often 
cause,  here  and  there  in  the  tissues,  lesions  of  re- 
markably limited  extent.  This  feet  shows,  that 
probably  a  very  few  of  the  bacilli — possibly  only  one 
or  two  of  them — may  suffice  to  originate  a  new  point 
of  tubercular  infection.  Also,  experiments  have 
proved  that  the  bacilU,  or  their  spores,  may  lie  for  a 
considerable  time  in  the  tissues  without  giving  any 
evidence  of  their  presence.  For  example,  in  several 
instances,  the  juice  pressed  out  of  the  seemingly 
healthy  muscles  of  an  animal  suffering  from  appa- 
rently localised  tubercle  in  one  lung,  has  been  in- 
jected into  the  body  of  a  healthy  animal,  with  the 
result  that  tubercular  disease  has  been  developed  at 
the  site  of  the  injection.  It  is,  therefore,  clear,  that 
an  animal  which  is  tubercular,  in  even  the  slightest 
degree,  is  not  certainly  free  from  that  condition  of 
disease  at  any  given  time,  in  any  part  of  its  body 
which  might  be  used  for  food.  These  facts,  together 
with  what  we  are  entitled  to  regard  as  reasonable 
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deductions  from  them,  point  in  but  one  direction. 
Accepting  them  as  true,  we  are  no  longer  at  liberty 
to  speak  of  "  localised "  tubercular  disease.  We 
must  regard  that  condition  as  dependent  upon  a 
parasite  which,  once  it  has  gained  a  footing  in  a 
living  body,  is  carried  about  by  the  blood-stream, 
and  causes,  therefore,  not  a  "localised"  disease,  but 
one  which  is  general  to  the  whole  body,  and  which 
may  at  any  moment  light  up,  practically  anywhere 
in  the  body,  new  local  evidences  of  its  presence. 
This  view,  whether  commonly  recognised  or  not,  is 
certainly  not  enforced  in  the  literature  of  the  subject 
with  sufficient  emphasis  to  arrest  the  attention  of 
the  ordinary  student.  That,  at  all  events,  seems  to 
me  to  be  the  state  of  the  case.  I  therefore  asked  my 
colleague  Dr.  Sydney  Martin  to  give  me,  in  brief 
tabular  form,  some  of  the  results  of  his  very  valuable 
experience,  in  this  connexion,  during  his  term  of 
office  as  Pathologist  to  the  City  of  London  Hospital 
for  Diseases  of  the  Chest.  Dr.  Martin  very  kindly 
sent  me  the  following  statement  which,  it  seems  to 
me,  illustrates,  very  clearly,  how  often  the  evidence 
of  the  dead-room  shows  the  frequency  with  which 
"  localised "  tubercular  disease  is  associated  with 
facts  proving,  that  the  infection  of  that  disease 
travels  far  afield,  even  in  very  chronic  cases. 

De.  Sydney  Martin's  Report. 

"  From  the  examination  of  the  records  of  fifty-four  cases  of 
chi'onic  phthisis  examined,  post-mortem,  by  me  at  the  City  of 
London  Hospital  for  Diseases  of  the  Chest,  the  following  results 
may  be  tabulated.  Only  those  cases  are  included  in  wliich  there 
was  a  chronic  cavity  at  one  or  both  apices  of  the  lungs,  the  chro- 
nicity  of  the  cavity  being  judged  by  the  absence  of  progressive 
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caseation  of  its  walls,  and  by  the  presence  of  a  ring  of  connective 
tissue  round  the  cavity.  Cases  are  not  included  which  showed 
lesions  throughout  the  lungs  of  about  the  same  date  as  the  primary 
lesion  at  the  apex. 

The  cases  tabulated  showed,  in  many  instances,  the  primary 
apical  lesion  as  a  very  chronic  cavity  of  variable  size.  In  a  few 
cases  there  was  a  scarred  apex,  with  fibroid  tissue  in  the  lung 
siu-rounding  a  caseous  or  calcareous  nodule. 

(A.)  Gases  of  Chronic  Phthisis  without  a  Secondary  Oiotbreak 
0/  Acute  Titbercle  in  the  Lungs. 

(1)  Cases  without  tubercle  elsewhere       .       .  .7 

(2)  ,,     with  intestinal  ulceration 

(3)  Case  with  intestinal  and  laryngeal  ulceration 

(4)  „       „   meningitis ..... 


6 
I 
I 


Total  15 

These  cases  died  from  hemoptysis,  albuminoid  disease,  exhaust- 
ing diarrhoea,  or  meningitis. 

(B.)  Chronic  Phthisis  with  Acute  Tubercle  of  Lungs. 

(1)  Cases  without  tubercle  elsewhere       .       .  .9 

(2)  ,,     with  intestinal  ulceration .        .        .  .11 

(3)  ).       »    laryngeal       „        ....  7 

(4)  ,,       ,,         ,,        and  intestinal  ulceration    .  7 

(5)  Case  with  tubercle  of  intestine,  larynx,  brain,  and 

liver      ........  I 

(6)  Case  with  tubercle  of  Uver,  spleen,  and  peritoneum  i 

(7)  ,,         „       ,,   larynx  and  kidney      .        .  i 

(8)  „      tubercular  peritonitis  .       .        .  .1 

(9)  ,,      strumous  cervical  glands,  and  caseous 

mesenteric  glands    .       .       .  .1 

Total      .        ,       .        .  .39 

The  second  class  of  cases  showed  the  chronic  lesion  at  the  apex 
or  apices,  and  the  acute  lesion  spreading  from  the  apex  more  or 
less  throughout  the  lung  tissue.  This  acute  lesion  was,  in  a  few 
instances,  discrete  miliary  tubercle ;  in  the  majority  of  instances 
miUary  tubercle  in  aggregated  and  firm  racemose  patches,  varying 
in  size  from  a  bean  to  a  horse-chestnut ;  while  in  some  cases  the 
acute  lesion   consisted  of  rapidly  softening  (so  called)  yeUow 
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tubercle.  In  a  f  e-w  instances  pneumonic  consolidation  surrounded 
the  racemose  patches. 

From  these  cases  it  is  evident  that  a  not  uncommon  mode  of 
death  in  chronic  phthisis  is  a  sudden  outbreak  of  acute  tubercular 
consolidation  in  the  rest  of  the  lung." 

(Signed)  "Sydney  Martin, 

"  Fathologist ,  Iliddlesex  Hospital ;  late 
Asst.  Physician  and  Pathologist,  City 
of  London  Hospital  for  Diseases  of 
the  CJiest." 

Another  record  of  observations  makes,  if  possible, 
still  stronger  the  evidence  relating  to  this  important 
point  in  the  natural  history  of  tuberculosis.  It  has 
been  frequently  remarked  by  several  authorities 
(e.g.,  McCall,  McFadyean,  Cope,  Sir  Charles  Cameron, 
Hedley,  and  others),  that  tubercular  bacilli  have 
often  been  found  in  the  marrow  of  the  bones  of 
animals  which,  judging  of  them  by  all  known  stand- 
ards, would  have  been  passed  as  "  prime  beasts  " 
by  men  best  able  to  give  an  opinion  upon  that  sub- 
ject. This  fact  proves  to  demonstration,  that  the 
tubercular  virus  may  circulate  with  the  blood- 
stream throughout  the  body  of  an  animal,  before 
any  "  localised "  symptom  of  that  disease  can  be 
detected.  Also,  it  is  a  matter  of  common  know- 
ledge amongst  veterinary  surgeons,  that  tubercular 
disease  in  cattle,  used  by  man  for  his  food,  very 
early  in  its  onset  shows,  by  unmistakable  signs, 
that  it  has  become  a  generalised,  not  merely  a 
localised  disease. 

It  was  pointed  out  in  the  preceding  chapter,  that 
there  is  a  considerable  amount  of  evidence  in  favour 
of  the  view,  that  infection  has  been  carried  by  milk 
taken  from  tubercular  cows.  Both  Hirschberger, 
and  Ernst,  of  Boston,  U.S.A.,  have  observed  that 
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infection  has  corae  from  the  milk  of  such  cows,  even 
when  the  animals'  teats  and  udders,  after  careful  ex- 
amination, were  not  seen  to  have  any  kind  of  lesion. 
These  observations  also  tend  to  show  how  wide- 
spread the  bacillus  of  tubercle  may  be,  even  when 
the  disease  resulting  from  it  is  "  localised."  These 
observers  expressly  point  out  that  certain  of  these 
cows,  with  seemingly  healthy  udders  and  teats,  had 
signs  of  tubercular  disease  only  in  the  lungs.  Now, 
if  we  call  to  mind  what  is  accepted  as  true  concern- 
ing the  secretion  of  milk,  and  if  we  accept  the  state- 
ments of  these  two  observers  as  probably  correct,  we 
surely  must  cease  to  derive  material  satisfaction 
from  an  assurance  that  the  milk  we  drink,  or  the 
meat  we  eat  was  taken  from  a  partially  tubercular 
animal.  The  blood  is  the  original  source  within  the 
body  of  all  the  ingredients  out  of  which  milk  is 
made.  They,  however,  undergo  a  process  of  special 
manufacture  in  the  epithelium  cells  which  line  the 
alveoli  of  the  mammary  gland,  whence  they  issue 
possibly  to  mingle  witli  other  substances,  and  then 
appear  as  milk.  If,  then,  in  cases  of  "  localised  " 
tubercular  disease,  under  the  conditions  pointed  out 
by  Hirschberger  and  Ernst,  cows'  milk  is  found  to 
contain  the  virus  of  that  disease,  what  stronger 
evidence  than  this  could  we  have  of  the  free  and 
wide  circulation  throughout  the  blood-stream  of  the 
tubercular  bacillus,  even  in  very  slight  cases  of  tuber- 
culosis ? 

A  very  suggestive  contribution  to  the  study  of 
this  question  of  the  carriage  of  infection  by  means 
of  the  flesh  of  tubercular  cattle,  was  made,  some 
years  ago,  by  the  authorities  at  Baden-Baden.  They 
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published  a  sort  of  map  which  showed,  that,  where 
cattle  suffered  much  from  tuberculosis,  the  human 
population  also  suffered  much  from  that  disease.  A 
remarkable  observation  is  recorded  in  the  map,  and 
it  is  to  the  effect  that  where  butchers  who  deal  in 
cheap  meat  are  numerous,  there  tuberculosis  is  ex- 
ceptionally prevalent  amongst  the  people.  Now  it  is 
well  known,  that  about  ten  years  ago,  when  the 
Baden-Baden  authorities  issued  the  map  referred  to, 
a  very  considerable  trade  was  carried  on  in  the  sale 
of  the  carcasses  of  tubercular  cattle  for  human  food. 
That  trade  was  largely  in  the  hands  of  those  butchers 
who  sold  cheap  meat ;  and  so  we  have  a  remarkable 
series  of  facts  which  point,  it  seems  to  me,  un- 
mistakably to  the  conclusion,  that  the  tubercular 
cheap  meat,  and  the  unusual  prevalence  of  tuber- 
culosis amongst  those  who  fed  upon  it,  bore  to  each 
other  the  relationship  of  cause  and  effect.  This  map 
referred  to  fifty-two  towns,  and  was,  therefore,  the 
outcome  of  pretty  extensive  observation. 

Barndoor  fowls  are  very  susceptible  to  the  infection 
of  tuberculosis.  A  remarkable  instance  of  the  spread 
of  that  infection  to  a  healthy  woman  from  the  half- 
cooked  flesh  of  hens,  of  which  she  had  eaten,  is  noted 
in  the  Appendix  to  this  book.  In  that  case  the  hens 
became  tubercular  by  eating  the  expectoration  of  a 
consumptive  man.  Instances  like  this,  so  strongly 
suggestive  of  infection  from  the  flesh  of  tubercular 
animals,  are  extremely  rare  in  the  literature  of  the 
subject.  It  should  be  clearly  understood,  that  those 
who  advocate  the  view,  that  no  tubercular  animal 
should  be  allowed  to  contribute  in  any  way  to  the 
food  of  man,  rest  their  arguments  chiefly  on  what  is 
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known  of  the  habits  of  the  tubercular  bacillus,  within 
the  bodies  of  the  animals  it  attacks.  The  law  in 
England,  in  practice  at  all  events,  permits  an  inspector 
of  meat  exposed  for  sale  in  the  public  markets,  to 
allow  the  carcasses  of  animals  obviously  tainted  with 
"localised"  tuberculosis,  to  be  sold  for  food  under 
certain  conditions.  The  restrictions  are,  that  the 
obviously  diseased  parts,  and  a  certain,  or  rather  an 
uncertain,  extent  of  apparently  sound  tissue  around 
them,  shall  be  cut  away  from  the  carcass,  and  not 
sold  for  food.  It  is,  therefore,  certain,  that  a  large- 
amount  of  flesh  of  tubercular  animals  is  daily  eaten 
by  the  people  of  this  country. 

Ever  since  the  decision  of  Sheriff  Berry  in  June- 
1889,  concerning  the  sale  of  tubercular  meat  in 
Glasgow,  the  law  touching  that  matter  has,  it  is  said,, 
been  very  strictly  enforced  in  Scotland,  and  the  car- 
casses of  animals  showing  even  "  localised  "  tubercu- 
losis, are  there  rigidly  excluded  from  the  public 
markets.  I  believe  the  Irish  markets  are  being- 
regulated,  in  this  particular,  by  an  application  of  the- 
law  similar  to  that  which  obtains  in  Scottish  com- 
munities. 

Statistics  published  by  the  Departmental  Com- 
mittee show,  that  in  Dublin  4.9  per  cent,  of  slaught- 
ered animals  were  found  tubercular.  In  Edinburgh 
the  percentage  is  0.2  ;  in  Glasgow,  i  in  180  ;  in  Paris, 
0.6  per  cent.  ;  for  all  France,  0.5  per  cent.  In 
Germany  the  percentage  varies  from  i  .5  to  20.  There 
inspection  of  meat  is  carried  out  with  great  strictness, 
and  especially  is  that  the  case  in  the  large  towns.  In 
Berlin,  out  of  130,733  animals  slaughtered,  no  fewer 
than  4300  were  found  tubercular.    In  Great  Britain 
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and  Ireland  it  is,  I  think,  probable,  that  about  4  per 
•cent,  of  the  animals  slaughtered  would,  judging  from 
published  statistics,  turn  out  to  be,  more  or  less, 
aft'ected  with  tubercle.  People  who  understand  such 
questions  could,  no  doubt,  easily,  and  with  sufficient 
accuracy,  fix  the  value  of  the  money  loss  which 
would  fall  upon  England,  were  the  destruction  of  all 
tubercular  animals  strictly  enforced  throughout  the 
•country.  The  first  loss  from  such  a  proceeding  would 
certainly  be  the  greatest,  unless  all  the  evidence 
concerning  the  cause  and  the  spread  of  tubercular 
disease,  which  modern  investigation  has  placed  before 
us,  is  worthless. 


CHAPTER  XIII. 


ON  THE  ALLEGED  IMMUNITY  OF  JEWS  FROM 
TUBERCULAR  DISEASE. 

It  has  often  been  asserted,  that  the  Jewish  people 
enjoy  a  marked  immunity  from  tubercular  diseases. 
A  cause  of  this  alleged  immunity  has  been  found,  it 
is  said,  in  the  fact  that  Jews  who  conform  to  the 
laws  of  the  Hebrew  faith  are  very  careful  in  the 
selection,  the  killing,  and  the  cooking  of  their  food, 
and  especially  of  that  part  of  it  which  is  taken  from 
the  carcasses  of  animals.  The  killing  and  inspection 
of  beasts  whose  flesh  may  be  used  for  food  by  con- 
forming Jews,  are  carried  out  under  the  supervision 
of  officers,  appointed  for  the  purpose  of  seeing  that 
the  very  exacting  Hebrew  law,  touching  that  matter, 
is  strictly  enforced.  All  the  internal  organs  of 
the  animal  are  most  carefully  examined,  and  the 
lungs  are  objects  of  specially  minute  scrutiny.  One 
pleural  adhesion,  or  adhesion  between  the  lobes  of 
the  lungs,  would  ensure  the  rejection  of  the  whole 
carcass,  no  matter  how  healthy  it  might  be  in  ap- 
pearance. The  lungs  of  the  animal  are  inflated  to 
the  full  \mder  water.  The  clightest  leakage  of  air 
through  the  substance  of  the  lung,  under  those 
conditions,  would  necessitate  the  condemnation  of 
the  whole  carcass,  even  were  the  beast  in  seemingly 
the  best  of  prime  conditions.    If  tubercles  are  seen 
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in  or  on  the  lung,  the  whole  carcass  is  rejected.  Dr. 
Gaster  very  kindly  allows  me  to  quote  from  a  letter 
of  his,  which  he  courteously  placed  at  my  disposal. 
I  need  hardly  say,  that  it  is  with  pleasure  I  find 
myself  permitted  to  quote  from  so  distinguished  a 
scholar.  He  says,  concerning  the  laws  of  the  Jews 
relating  to  the  slaughter  of  cattle  : 

"  The  rules  are  the  same  throughout  the  world, 
wherever  observant  Jews  live." 

"In  a  most  comprehensive  and  tabulated  form 
they  make  a  portion  of  the  Jewish  religious  code^ 
known  under  the  name  of  the  Shulhan  Aruch,  com- 
piled by  Rabbi  J.  Aaro  in  1563.  Their  sources, 
however,  may  date  as  far  back  as  the  second  Temple, 
and  the  rules  observed  nowadays  in  slaughtering 
and  examining  the  animals,  belong  to  the  so-called 
Oral  Law  embodied  in  the  Chisna  and  Talmud" 

The  sources  of  these  laws  date  back  to  the  time  of 
the  second  Temj)le — i.e.,  about  520  B.C.  Here,  then, 
we  find  in  records  of  great  antiquity,  a  law,  which, 
were  it  enforced  all  over  the  world  to-day,  would, 
in  the  opinion  of  the  medical  profession,  confer 
upon  mankind  an  incalculable  boon,  and  meet,  to  the 
full,  even  the  ideal  requirements  of  the  most  devoted 
adherents  of  the  teachings  of  recent  scientific  re- 
searches.   How  true  it  is,  that  truth  must  prevail ! 

In  a  very  interesting  and  instructive  article  in 
The  Nineteenth  Century  for  September  1889,  Dr. 
Henry  Behrend  gives  many  important  details  con- 
cerning the  healthiness  of  Jewish  communities,  com- 
pared with  their  Christian  neighbours.  It  is  an 
article  which  should  be  read  by  every  one  who  is 
interested   in  such  subjects.     Dr.  Behrend  gives 
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numerous  references  which  deal  with  the  demo- 
graphy of  the  Jews  in  various  parts  of  Germany, 
Austria,  Saxony,  Hungary,  and  other  countries  of 
Europe.  Almost  without  an  exception,  the  figures 
speak  strongly  in  proof  of  the  remarkable  sturdiness 
of  the  Jewish  race  at  all  ages  of  life.  They  live 
longer,  sufier  less  from  disease,  and  a  very  much 
larger  number  of  their  children  live  through  the  first 
five  or  ten  years  of  life,  than  is  the  case  in  the 
Christian  communities  around  them.  The  Jews 
themselves  regard  these  privileges  as  greatly  owing 
to  the  strict  observance  paid,  by  many  of  their  race, 
to  those  sanitary  laws  which  form  an  important  part 
of  their  religious  belief  It  seems,  too,  that  the 
same  explanation  is  accepted  by  many  persons  not  of 
the  Hebrew  faith,  who  have  given  this  subject  care- 
ful consideration.  My  friend  Dr.  MacLaurin,  when 
he  was  President  of  the  Board  of  Health  of  New 
South  Wales,  sent  me  a  paper  he  had  read  at  the 
International  Medical  Congress  in  Melbourne.  In 
it  he  drew  attention  to  the  ravages  of  tubercular 
disease  amongst  cattle  in  Australia.  He  stated  his 
belief,  that  the  use  of  the  flesh  of  such  animals  for 
food  was  a  danger  to  the  public  health,  and  gave 
statistics  in  support  of  that  view  of  the  case.  He 
also  mentioned,  in  the  same  paper,  that  only  one 
case  of  death  from  consumption  had  occurred  during 
three  years  amongst  the  Jews  of  New  South  Wales, 
who  number  over  4000,  and  live  mostly  in  the 
towns.  He  said,  that  amongst  the  same  number  of 
Christians  in  the  colony,  thirteen  or  fourteen  died 
from  consumption  in  that  period  of  time. 

Dr.  Cohen,  of  Sutherland  Avenue,  told  me  that  he 
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had  often  noticed  the  rarity  of  tubercular  diseases 
amongst  Jews.  He  is  a  member  of  the  Jewish  Board 
of  Guardians,  and  Medical  Officer  to  the  Jewish 
Schools,  where  about  3000  Jewish  children  are 
educated.  His  opportunities  for  observation  are, 
therefore,  exceptionally  extensive,  and,  although  he 
has  not,  I  understand,  kept  statistical  records  of  his 
experiences  amongst  his  own  people,  he  is  sure  that 
he  has  very  rarely  indeed  seen  evidences  of  tuber- 
cular disease  amongst  them,  and  that  the  children 
are  peculiarly  exempt  from  such  conditions  as  swollen 
glands  in  the  neck,  crooked  spines,  and  hydro- 
cephalus. 

Dr.  West,  whose  very  large  experience  of  children's 
diseases  is  known  to  every  medical  man,  allows  me 
to  say  that,  although  he  has  not  figures  of  his  own 
to  quote  from,  his  recollection  is  perfectly  clear  as  to 
the  fact  that  tubercular  disease  amono-st  Jewish 
children  is  rarely  seen.  In  the  paper  to  which 
reference  has  already  been  made.  Dr.  Behrend  says, 
"  ....  in  a  practice  of  thirty  years,  largely  among 
Hebrew  patients,  I  have  not  yet  met  with  a  single 
case  of  phthisis  in  the  members  of  that  faith." 

In  the  London  Hospital,  certain  wards  are  reserved 
for  patients  who  are  Jews.  It  occurred  to  me  that, 
in  the  records  of  the  practice  in  those  wards,  there 
might  be  found  some  facts  concerning  the  prevalence, 
or  otherwise,  of  tuberculosis  amongst  their  inmates. 
I  therefore  communicated  with  Drs.  Stephen  Mac- 
kenzie, Turner,  Gilbart-Smith,  and  Anderson,  and 
with  Mr.  Fred.  Treves,  and  they,  in  the  kindest  way, 
placed  their  notes  of  cases  treated  in  those  wards  at 
my  disposal.    Records  of  the  years  1888  and  1889 
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were  tabulated.  The  patients  were  divided  into 
two  classes  : 

I.  Those  who,  both  before  and  after  their  admis- 

sion to  hospital,  conformed  to  the  Hebrew 
faith. 

II.  Those  who  did  not  so  conform. 

With  Dr.  Hadley's  help,  and  with  the  permission 
of  the  Committee  of  the  Hospital,  I  am  able  to  state 
the  following  results  of  the  inquiry  : 

The  diseases  taken  for  comparison  are — 

1.  General  Tuberculosis. 

2.  Tubercular  Meningitis  (acute  and  chronic,  in- 

cluding Hydrocephalus). 

3.  Tubercular  Peritonitis. 

4.  Tubercular  Skin  Diseases. 

5.  Pulmonary  Phthisis. 

6.  Tubercular  Glands. 

7.  Tubercular  Joints. 

The  presence  or  absence  of  hereditary  taint  is  not 
always  mentioned  ;  sometimes  a  definite  answer  was 
unobtainable.  In  those  cases  where  it  is  mentioned, 
it  points  in  the  direction  of  heredity  being  more 
frequent  (it  might  therefore  be  argued  that  the 
acquired  disease  is  rarer)  among  conformers. 

It  will  be  seen  that  the  percentages  of  conformers 
and  of  non-conformers,  suffering  from  tubercular 
diseases,  are  very  similar,  and  were  larger  numbers 
taken,  the  results  would  probably  be  brought  still 
closer  to  each  other. 
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1888. 

Admitted — 

649  conforming  to  Jewish  laws  )  ^      ^^^^^  ^^^^.j^ 

7619  not  so  conforming      .        .  ' 
14  out  of  649  con  formers  suffered  from  tubercular  diseases  (or 

2.16  (nearly)  per  cent.). 
237  out  of  7619  non-conformers  suffered  from  tubercular  diseases 

(or  3.12  (nearly)  per  cent.). 

1889. 

Admitted — 

664  conforming  to  Jewish  laws.  |  ^      ^  ^  g 

7839  not  so  conforming      .        .  ) 
36  out  of  664  conformers  suffered  from  tubercular  diseases  (or 

5.43  (nearly)  per  cent.). 
312  out  of  7839  non-conformers  suffered  from  tubercular  diseases 

(or  3.98  per  cent.). 

t888  and  1889  combined. 

Admitted — 

i.-iix  conforming  to  Jewish  laws.  )     ^         „  ,       ,  , 
„     ,  ?      •  y  1  to  r  1.78  (nearly). 

15,458  not  so  coniorming      .  .j 

50  conformers  out  of  13 13  suffered  from  tuberculous  diseases  (or 
3.8  per  cent.). 

549  non-conformei's  out  of   15,458   suffered  from  tuberculous 
diseases  (or  3.56  (nearly)  per  cent.). 

It  may  be  of  interest  to  give  some  details  of  the 
statistics  of  which  the  above  statement  is  an  out- 
come. The  small  number  of  cases  of  meningitis 
mentioned  below,  is  due  to  the  fact  that  nearly  all 
cases  of  tubercular  meningitis  are  accompanied  by 
tubercle  affecting  other  organs,  and,  therefore,  come 
under  the  head  of  general  tuberculosis.  The  follow- 
ing are  some  of  the  chief  points  brought  out  by  an 
examination  of  these  statistics  : 
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lOI 


Jews  Admitted  Suffeuing  from  Tubercular  Disease. 

Confoi'ming.  Non-conforming. 
Geuei'iil  T'uberculosis. 


2  males. 

5 

femiiles. 

5° 

males. 

18  females, 

Tubercular  Meningitis. 

2  „ 

o 

jj 

Tubercular  Peritonitis. 

3 

)) 

2 

)) 

3  M 

3 

') 

Tubercular  Pyelitis. 

8 

)) 

7 

)) 

o  „ 

o 

)> 

Lung  Tubercle. 

2 

)) 

0 

)) 

II  » 

1 1 

>) 

Tubercular  Glands. 

127 

)) 

79 

)) 

I  » 

3 

)? 

Tubercular  Joints. 

34 

>) 

18 

)) 

3  n 

5 

!> 

Lupus. 

76 

?? 

57 

>) 

I 

J> 

29 

39 

5) 

Total  . 

5° 

Total  . 

549 

Fifty-two  Jews  have  been  admitted  to  the  wards 
of  the  City  of  London  Hospital  for  Diseases  of  the 
Chest,  during  the  last  twenty  months.  Of  these, 
fourteen  men  and  ten  women,  twenty-four  in  all, 
were  suffering  from  tubercular  disease  of  the  lungs. 
Ten  of  the  men  and  seven  of  the  women  are  believed 
to  have  been  observant  Jews  ;  the  others  did  not 
conform  to  the  Hebrew  faith.  Of  the  observant 
Jews  four  only  showed  hereditary  tendency  to  tuber- 
cular disease  ;  the  rest  had  no  knowledge  of  any- 
thing of  the  kind.  Amongst  the  seven  non-con- 
forming Jews,  two  only  had  a  history  of  family 
predisposition  to  consumption,  three  had  no  such 
history,  and  the  other  two  could  give  no  inlbrmation 
on  the  subject. 
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With  the  kind  help  of  the  Rev.  S.  J.  Roco,  who 
for  many  years  has  ministered  to  the  Hebrew 
patients  in  the  wards  of  the  City  of  London  Hospital 
for  Diseases  of  the  Chest,  and  of  Dr.  Chaplin,  the 
Resident  Medical  Officer  of  that  hospital;  I  am  able 
to  add  thirteen  other  cases  of  Jews  to  those  already 
mentioned,  who  have  been  admitted  to  the  wards  of 
the  hospital  suffering  from  consumption.  These 
cases  were  found  recorded  in  the  hospital  registers 
of  1875  and  the  four  following  years,  and  the  registers 
of  1 88 1,  '82,  and  '87.  I  do  not  wish  to  make  undue 
mention  of  what  will  at  once  suggest  itself  to  any  one 
who  reads  these  statements,  taken  from  the  hospital 
statistics.  I  refer  to  the  comparatively  large  number 
of  Jews  who  were  admitted  to  the  hospital  during 
the  past  twenty  months.  The  list,  which  extends 
over  the  eight  years  mentioned  above,  contains  the 
names  of  only  thirty  Jewish  patients  in  all.  As 
has  already  been  said,  a  total  of  fifty-two  Jews  passed 
through  the  hospital  during  the  last  twenty  months. 
It  is  difficult  to  explain  that  fact,  and  it  is  probable 
that  several  causes  have  been  at  work  in  connexion 
with  it.  It  may,  however,  have  some  value  when 
taken  in  association  with  what  has  yet  to  be  said,  in 
these  pages,  about  the  causes  which  may  have  led  to 
a  possibly  recent  increase  of  consumption  amongst 
Jews. 

Rabbi  Roco  allows  me  to  say,  that  the  majority  of 
the  Jews  who  come  into  the  wards  of  the  City  of 
London  Hospital  for  Diseases  of  the  Chest,  observe 
the  doctrines  of  the  Hebrew  faith. 

The  numbers  now  given  are  far  too  small  to  enable 
one  to  form  a  decided  opinion,  concerning  the  amount 
of  immunity  from  tubercular  disease  enjoyed  by  the 
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Jews.  They  certainly  are  a  healthier  race  than  the 
Christians  amongst  Mdiom  they  live  ;  but  the  figures 
quoted  show  that  tuberculosis  is  not  so  uncommon 
amongst  them  as  has  been  supposed.  There  seems, 
however,  judging  from  the  evidence,  good  reason  to 
beheve  that  the  Jews  do  enjoy  some  immunity  from 
tubercular  diseases.  .  Admitting  that  view  to  be 
correct,  it  becomes  of  great  importance  to  ascertain 
why  the  immunity  exists.  The  facts  material  to  the 
decision  of  that  question  seem  to  be,  chiefly,  the  wise 
laws  which,  to  a  considerable  extent,  regulate  the 
quality  of  the  food  of  Jews ;  the  hereditary  sturdi- 
ness  of  the  race  ;  and  the  care  with  which  house 
cleaning  is  carried  out  amongst  a  considerable  number 
of  Jewish  families.  At  least  once  a  year,  besides 
the  ordinary  house  cleanings  common  to  all  people 
who  object  to  dirt,  the  Jew,  whether  he  be  rich  or 
poor,  cleans  his  house  and  all  that  is  in  it,  in  a  way 
which  might,  with  much  advantage,  be  copied  by 
persons  who  are  not  Jews.  The  thoroughness  of  the 
cleaning  will  be  appreciated  when  it  is  known  that, 
in  some  Jewish  families,  every  book  in  the  house  is 
dusted,  opened,  and  its  leaves  well  shaken.  This 
thorough  house  cleaning  takes  place  at  the  time  of 
the  Feast  of  the  Passover,  and  is  done  in  obedience 
to  the  Hebrew  law  of  cleanliness.  Of  course,  the 
Jew  who  is  true  to  the  Hebrew  faith  carries  out 
these  rules  with  strict  attention  to  every  detail  :  it 
is,  however,  the  case  that  many  Jews  who  do  not 
conform  to  that  faith,  enforce  its  tenets  concerning 
the  manner  of  the  periodical  cleaning  of  the  houses 
they  inhabit,  and  the  furniture  they  use  in  their 
homes.  From  a  sanitary  point  of  view,  the  im- 
portance of  such  house  cleanings  as  those  just  de- 
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scribed  could  not  be  overrated.  The  common  sense 
that  underlies  them  will  appeal,  with  special  force, 
to  those  who  are  acquainted  with  what  is  known  of 
the  habits  outside  of  the  animal  body,  of  certahi 
parasites  which  prey  upon  mankind,  and  the  most 
deadly  of  them  is  the  parasite  which  causes  all 
tubercular  disease.  These  remarks  regarding  clean- 
liness, are  meant  to  apply  to  houses  among  whose 
inmates  there  is  no  tubercular  disease,  and  not  at  all 
to  cases  where  that  condition  already  exists.  In 
these  circumstances,  as  will  be  explained  later  on, 
special  precautions  have  to  be  taken  in  house- 
cleaning.  Viewed  in  the  light  of  modern  research 
into  the  pathology  of  disease,  it  seems  highly 
probable  that  the  rules  which  control  the  Jews, 
more  or  less,  in  the  matter  of  their  food,  are  calcu- 
lated to  have  a  most  beneficial  effect  upon  the 
liealth  of  that  people,  especially  where  diseases  due 
to  bacteria  are  concerned.  It  seems,  therefore,  in  a 
high  degree  probable  that  the  amount  of  immunity 
from  tubercular  disease  which  is  enjoyed  by  the 
Jewish  race  is,  as  has  already  been  stated,  in  no 
slight  degree  due  to  the  observance  of  those  dietary 
laws  ;  and,  though  probably  in  a  less  degree,  to  the 
hereditary  sturdiness  of  the  people.  Last  of  all,  but 
certainly  much  less  important  than  either  of  the  fore- 
going causes,  the  Jew's  habits  of  cleanliness  may  be 
regarded  as  a  probable  factor  in  this  question  touch- 
ing the  incidence  of  tuberculosis  upon  his  race.  The 
problem  is,  however,  complicated  by  the  fact  that, 
like  their  neighbours  who  are  not  their  co-religionists, 
the  Jews  count  amongst  their  numbers  many  persons 
who  ignore  the  requirements  of  religion  altogether, 
besides  very  many  others  who  sujffer  occasional  lapses 
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from  the  strict  observance  of  the  laws  of  their 
fliith. 

The  recent  savage  persecutions  of  the  Jews  in 
certain  parts  of  Europe  have,  during  the  past  eight 
years  or  so,  sent  into  England  many  thousands  of 
Jews  who  are,  for  the  most  part,  very  poor.  These 
poverty-stricken  people  have  flocked  to  our  largest 
towns  and  cities,  and  crowded  many  of  the  most 
miserable  of  the  wretched  dwellings  which,  to  Eng- 
land's shame,  still  exist  among  us  and  disgrace  even 
the  vilest  slums  of  many  of  our  cities.  It  will  at 
once  occur  to  one  who  has  studied  the  bacteriology 
of  tubercular  disease,  that  here  arises  a  set  of  con- 
ditions which  might  well  account  for  an  outbreak  of 
tuberculosis,  and  especially  of  consumption,  among 
those  poor  Jews.  They,  in  England,  crowd,  in 
a  considerable  number  of  instances,  the  parts  of 
towns,  and  the  houses,  whence  come  many  of  the  poor 
creatures  who  supply  instances  of  consumption  to 
our  hospitals.  Unless  recent  research  concerning 
the  origin  of  consumption,  and  the  means  by  which 
it  is  spread  throughout  communities,  is  one  long 
series  of  blunders,  it  is  certain  that  those  Jews  have 
thus  been  exposed  to  the  infection  of  tubercular 
disease  in,  what  was  for  them,  an  unusual  degree. 
Partly  from  choice,  no  doubt,  but  also,  in  great 
measure,  because  of  the  cruel  hatred  with  which 
their  Christian  neighbours  regarded  them,  the  Jews 
had  lived  in  the  towns  and  cities  of  Eastern 
Europe,  in  streets  and  quarters  which  were  chiefly, 
and  oftentimes  exclusively,  inhabited  by  Hebrews. 
The  statistics  of  these  communities  of  Jews  in 
various  parts  of  Europe,  and  the  experience  of  the 
physicians  who  have  been,  to  a  great  extent,  their 
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medical  advisers,  agree  in  showing  that  tuberculosis, 
in  any  form,  is  of  very  rare  occurrence  among  the 
Jews.     Therefore,  they  were  not  exposed  to  the 
infection  of  that  disease  in  any  other  than  an  ex- 
tremely trivial  degree,  and,  living  with  their  own 
healthy  surroundings,  they  preserved,  in  a  remark- 
able way,  their  own  healthiness.    Suddenly,  all  that 
is  changed  for  many  of  these  people  ;  a,nd  they  find 
themselves  driven  out,    destitute   and  wretched, 
amongst  the  dirt  and  the  disease  of  the  lowest  com- 
munities of  the  towns  of  Western  Europe.  The 
conditions  thus  arising  were  certainly  very  likely  to 
originate  consumption,  and  to  help  greatly  its  spread 
amongst  those  poor  Jews.    In  this  way,  it  may  be 
urged  that  the  Jews  are  becoming  tubercular,  and  I 
am  not  sure  that  the  argument  could  not,  with  ex- 
tended and  careful  inquiry,  be  supported  by  new 
and  cogent  facts.    When  a  man  with  the  experience 
of  Sir  Andrew  Clark,  unequalled,  perhaps,  in  its  ex- 
tent, says — and  he  kindly  allows  me  to  quote  him — 
that  he  has  not  seen,  in  private  practice,  half  a  dozen 
cases  of  tubercular  disease  of  the  lungs  amongst  his 
numerous  Jewish  patients,  and  when  one  looks  at 
the  experience  of  others — some  of  them  have  already 
been  quoted  in  these  pages — one  cannot  but  admit 
that  the  case  is  a  strong  one  which  supports  the 
belief,  that  Jews  are  in  the  enjoyment  of  a  consider- 
able immunity  from  tubercular  diseases.    On  the 
other  hand,  it  is  certain  that,  at  all  events  in  London, 
the  amount  of  immunity  has  either  been  made  too 
much  of,  or  is  confined  to  the  well-to-do  Jews,  or 
is  being  lost  chiefly  by  those  Jews  who  have  the 
misfortune  to  supply  our  hospitals  with  some  statistics 
concerning  tuberculosis  amongst  their  own  people. 


CHAPTER  XIV. 


POINTS  FOR  CONSIDERATION  SUGGESTED  BY 
THE  EVIDENCE. 

In  common  with  most  subjects  worth,  discussing,  the 
question  of  the  communicability  of  tubercular  disease 
raises  problems  difficult  of  solution.  If  we  consider 
how  widespread  the  virus  of  that  disease  is,  we  shall 
not  be  surprised  to  learn  that,  according  to  the 
Eegistrar-General's  returns,  nearly  one-half  of  those 
who  die  between  fifteen  and  thirty-five  years  of  age 
are  killed  by  tubercular  disease  of  the  lungs  alone. 
In  each  of  our  largest  cities  and  towns,  many 
hundreds  of  persons  who  are  tubercular  w^alk  daily 
in  the  streets.  Most  of  those  amongst  them  who  are 
consumptive,  often  spit  as  they  go  along.  Any  one  of 
these  expectorations  may  become  a  source  of  infection. 
Again,  a  very  large  amount  of  milk  is  sold  which  is 
taken  from  tubercular  cows.  The  bulk  of  the  people 
do  not  know  that  there  is  any  danger  in  using  such 
milk,  without  j^roper  precautions  for  its  disinfection 
having  been  previously  taken.  Therefore,  large 
quantities  of  milk  which  carries  with  it  the  virus  of 
tubercle,  are  consumed  daily.  Precisely  the  same 
statements  may  with  truth  be  made  concerning  the 
use  of  butter,  cheese,  and  cream,  as  well  as  of  the 
tubercular  flesh  of  animals.  In  this  country  alone, 
many  thousands  of  persons  must  be  brought  into 
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daily  contact  with  tuberculai'  people  and  beasts. 
Under  this  head  would  come  those  who  live  in  the 
same  houses  with  consumptives,  and  nurses,  doctors, 
farm-servants,  cooks,  butchers.  Add  to  that  crowd  of 
people,  the  far  larger  crowd  of  those  who  may,  at 
any  moment,  come  into  direct  contact,  for  a  longer 
or  a  shorter  time,  with  a  possible  haunt  of  the 
bacillus  of  tubercle.  Amongst  them  would  be  found 
the  thousands  who  daily  throng  the  out-patients* 
departments  of  our  hospitals — and,  in  short,  every  one 
who  goes  where  a  consumptive  person  has  spent  even 
a  few  minutes.  When  one  tries  to  realise  what  a 
multitude  of  people  are,  in  those  different  ways, 
exposed,  more  or  less,  to  possible  infection,  he  is  not 
surprised  to  hear  that  tuberculosis,  in  the  form  of 
lung  disease  alone,  kills  one-half  of  those  who  die  in 
this  country  between  fifteen  and  thirty-five  years  of 
age.  At  first  glance  one  might,  in  the  circumstances 
not  perhaps  unreasonably,  express  surprise  that  many 
victims  should  be  forthcoming  for  diseases  which  are 
not  tubercular.  Considerations  prompted  by  ob- 
servations and  reflections  such  as  those,  have  led  men 
to  look  around  in  search  of  explanations  of  the  fact, 
that  so  many  persons  who  certainly  are  often  exposed 
to  the  infection  of  tuberculosis,  never  suffer  from  that 
disease.  The  old  theory  which  teaches  that  there 
is,  in  certain  persons,  a  marked  proneness  to  con- 
tract tubercular  disease,  naturally  suggested  itself 
as  a  probable  explanation,  and  as  likely  to  lessen 
some  of  the  difficulties  surrounding  the  question. 
Now,  this  very  old  theory  of  what  has  been  popu- 
larised under  the  phrase,  "  hereditary  predisposition 
to  consumption,"  may  be  sufiiciently  clearly  ex- 
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plained,  for  our  present  purpose,  in  this  way  :  When 
one  or  both  parents  of  a  family  die  of  consumption, 
and  that  disease  thereafter  affects  any  of  the  children 
in  that  family,  it  is  said  that  the  family  has  a  pre- 
disposition— an  hereditary  tendency  to  consumption. 
At  one  time  this  theory  was  pushed  so  far  as  to  lead 
to  a  widespread  belief,  that  there  could  be  no  such 
thing  as  consumption  without  hereditary  tendency 
to  that  disease,  in  the  person  in  whom  it  showed 
itself  Perhaps  it  is  true  that,  even  to-day,  this 
curious  belief  is  not  without  its  advocates  ;  but,  as 
a  matter  of  course,  the  theory  of  heredity  in  disease 
covers  no  such  eccentric  creed  as  that.  It  is  a  fact, 
universally  admitted,  that  a  considerable  number  of 
those  who  fall  victims  to  tubercular  disease  of  any 
kind,  have  a  family  history  which  shows  that  one  or 
more  of  their  nearest  blood  relations  have  died  of 
tuberculosis.  It  is  in  cases  of  tubercle  affecting  the 
lung  that  this  type  of  family  history  has  been  defined 
with  the  greatest  clearness.  Many  observations  have 
been  made  with  a  view  to  determine,  what  part 
hereditary  predisposition  to  the  disease  fills  in  the 
story  of  consumption.  So  far  as  I  have  been  able  to 
make  out  the  results  of  those  observations,  they 
seem  to  prove  that  there  is  a  considerable  minority 
of  consumptive  people  whose  fathers,  mothers, 
brothers,  or  sisters  have,  in  very  vaiying  numbers, 
also  suffered  from  lung  tubercle.  About  30  per 
cent.,  more  or  less,  may  be  taken  as  a  figure  which 
would  fairly  represent  the  number  of  persons  who, 
amongst  hospital  patients,  give  histories  of  consump- 
tion having  occurred  in  their  families,  within  the 
limits  of  relationship  named  above.    About  70  per 
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cent,  of  consumptives  give  no  history  of  family  pre- 
disposition to  tubercular  infection.  It  is  therefore 
obvious,  that  in  a  large  majority  of  cases  of  consump- 
tion we  have  no  evidence  of  hereditary  tendency  to 
it,  within  the  limits  of  relationship  already  specified. 
Every  hospital  physician  must  often  have  seen  men 
of  good  physique  suffering  from  tuberculosis  in  its 
earliest  stages,  who  could  give  an  accurate  account 
of  their  family  histories,  and  very  often  it  turned 
out  to  be  the  case,  that  not  one  of  their  near  blood 
relations  had  shown  any  symptom  of  lung  disease. 
There  is,  of  course,  nothing  very  remarkable  about 
that ;  but  it  is  curious  to  note  that  these  men's 
children,  born  even  before  consumption  seized  the 
fathers,  would  be  certainly  counted  amongst  those 
who  have  inherited  a  predisposition  to  that  disease. 
It  is,  of  course,  open  to  any  one  to  argue,  that  the 
fact  of  the  existence  of  tubercular  disease  in  a  man 
shows  that  he  is  predisposed  to  its  infection.  If  by 
that  argument  it  is  meant  to  convey,  that  no  man 
becomes  tubercular  who  has  not  inherited  or  acquired 
a  pecuhar  aptitude  for  favouring,  in  his  body,  the 
growth  of  the  bacillus,  then  the  grounds  on  which 
the  argument  is  founded  have  in  them  no  facts  to 
justify  such  an  assumption.  There  is  ample  evidence 
to  prove,  that  when  several  animals  belonging  to  a 
species  have  been  shown  to  be  subject  to  the  infec- 
tion of  a  disease,  then  practically  every  member  of 
that  species  is  susceptible  to  that  infection.  It  is 
certain  that  man  is  very  apt  to  suffer  from  tuber- 
culosis, and,  therefore,  we  are  justified  in  holding  the 
behef  that  all  men  are  prone  to  its  infection.  It 
would  not,  I  imagine,  occur  to  any  one  to  dispute 
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the  assertion,  that  all  men  are  not  equally  well 
suited  for  the  reception  and  growth,  within  their 
bodies,  of  the  tubercular  bacillus.  All  that  is  to- 
day meant  or  implied  by  this  doctrine  of  the  heredi- 
tary tendency  to  tubercular  disease  is,  that  certain 
families  are  unusually  likely  to  contract  tubercular 
disease,  because  some  of  their  nearest  blood  relations 
have  previously  suffered  from  that  condition.  We 
have  seen  in  the  evidence  that  has  passed  under 
consideration  in  these  pages,  that  no  inconsiderable 
number  of  people,  without  hereditary  taint  in  that 
direction,  have  acquired  tubercular  disease  in  one 
form  or  another.  Before  those  persons  became  con- 
sumptive, their  children  would  not  have  been  re- 
garded as  having  inherited  any  such  taint  ;  but  as 
soon  as  consumption  showed  itself  in  the  parent,  all 
the  children,  whether  born  before  or  after  that  event, 
would  have  been  classed,  in  the  statistics  upon  which 
the  doctrine  of  heredity  in  consumption  is  founded, 
as  having  a  special  proneness  to  that  disease.  I 
do  not  remember  having  ever  seen  any  attempt 
made,  in  statistical  records,  to  distinguish  between 
the  class  of  cases  just  mentioned,  and  those  other 
cases  in  which  consumption  appeared  to  have  arisen 
in  the  usual  way — that  is  to  say,  without  any  history 
of  a  distinctly  accidental  infection.  The  statistics 
on  this  subject  fail,  therefore,  to  take  into  account  a 
material  number  of  cases  which,  I  submit,  ought  not 
to  be  classed  with  those  who  are  said  to  have  a 
history  of  hereditary  tendency  to  consumption. 
When  tuberculosis,  in  this  connexion,  is  looked  at 
in  the  light  which  has  been  thrown  upon  its 
pathology  by  Koch  and  Cornet,  not  to  mention  other 
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observers,  it  becomes  clear  that  the  error  just  pomted 
■out  is  far  from  being  a  trivial  one.  For  one  case  in 
the  list  of  those  which  can  be  reasonably  shown  to 
have  resulted  from  tubercular  infection,  and  to  have 
had  no  history  of  hereditary  predisposition  to  it,  it 
is  plainly  obvious,  from  the  evidence,  that  there  are 
no  inconsiderable  number  of  like  cases  omitted  from 
that  list,  which  would  have  appeared  in  it  had  all 
the  facts  that  concern  them  been  fully  known  and 
appreciated.  These  considerations,  it  seems  to  me, 
tend  to  lessen,  very  considerably,  the  importance  of 
the  part  enacted  by  hereditary  predisposition  as  a 
factor  in  the  spread  of  consumption  amongst  human 
beings.  To  advocate  the  adoption  of  tliis  view  of 
the  subject  is,  in  the  circumstances  of  our  know- 
ledge concerning  it,  surely  not  unreasonable.  To 
-argue,  as  some  have  done,  that  hereditary  predis- 
position to  tubercular  disease  is  an  exploded  theory, 
and  has  nothing  to  do  with  the  spread  of  tuberculosis, 
is,  if  I  apprehend  the  facts  aright,  going  much  further 
than  our  present  knowledge  of  them  entitles  us  to 
go.  No  doubt  there  are  instances  within  the  ex- 
perience of  most  people,  illustrating  events  which 
seem  to  point  distinctly  to  hereditary  predisposition 
as  an  agent  in  the  incidence  of  consumption  amongst 
families.  For  example :  the  children  of  a  certain 
family  were,  very  early  in  their  lives,  scattered  about 
the  world.  They  were  eight  in  number.  Their  father, 
a  healthy  man,  sprung  from  a  vigorous  and  sturdy 
family,  was  accidentally  killed.  Their  mother  died, 
near  her  fortieth  year,  of  consumption,  which  had 
killed  her  father  and  sister.  As  the  children  came  of 
age,  they,  with  only  two  exceptions,  left  England. 
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One  went  to  Canada  ;  another  devoted  himself  to  the 
work  of  a  ranch,  in  one  of  the  Western  States  of 
America ;  a  third  went  to  North- Eastern  India ;  a 
fourth  to  Austraha ;  two  went  to  China.    With  the 
exception  of  the  rancher,  who  is  now  a  healthy  rnan 
of  about  thirty-five  years  of  age,  all  the  children  of 
this  family  have  died  of  consumption.     That  kind  of 
family  history  is  not  uncommon  amongst  those  who 
are  well-to-do  or  rich.    Parents  seeing  their  children, 
as  they  grew  up,  droop  and  die,  one  by  one.  of  con- 
sumption, have  done  everything  that  money  and  the 
most  skilled  medical  opinions  could  suggest  or  do. 
Every  medical  man  who  has  had  much  experience  of 
the  practice  of  his  profession  knows,  and  has  heard, 
of  such  cases,  and  can  tell  of  how,  almost  year  by  year, 
in  such  families,  another  son  or  daughter  was  added 
to  the  number  of  the  dead,  while  yet  another,  perhaps 
far  from  home,  began  to  show  the  first  symptoms  of 
the  disease  which  would,  almost  surely,  kill  him.  It 
is  impossible  not  to  be  struck  by  such  family  records 
as  these,  when  we  study  the  subject  of  hereditary 
predisposition  in  its  connexion  with  consumption. 
Nevertheless,  it  is  a  fact  that  the  value  of  hereditary 
predisposition  in  its  association  with  consumption,  has 
been  diminished  by  the  revelations  of  the  bacteriology 
of  tuberculosis,  for  it  is  now  known  that  tuberculosis, 
in  any  one  of  its  forms,  can  arise  from  infection  only, 
no  matter  whether  hereditary  tendency  to  that  dis- 
ease is  or  is  not  present  in  the  infected  person. 

It  is  only  of  late  years,  that  men  with  oppor- 
tunities for  the  study  of  leprosy  at  their  command, 
have,  to  a  considerable  extent,  recognised  that  the 
importance  of  hereditary  predisposition  has  been 
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very  greatly  exaggerated  in  connexion  with  that 
disease  The  apparently  healthy  children  of  lepers 
have,  in  several  instances,  been  removed  from  their 
leprous  surroundi]igs,  and  transferred  to  parts  of 
the  country  remote  from  districts  where  leprosy 
prevails  amongst  the  people.  This  experiment,  most 
humanely  kind  in  its  object,  has  been  carried  out  to 
a  considerable  extent.  Year  by  year,  it  becomes  more 
and  more  evident,  that  these  children  of  lepers,  when 
thus,  dissociated  from  lepers,  are  as  unlikely  as  any 
class  of  the  healthy  community  to  become  leprous. 
It  is  a  matter  of  common  knowledge,  that  in  America 
there  is  a  well-known  set  of  people  who  are  the 
descendants  of  lepers.  By  parentage  these  people 
are  Scandinavians,  and  they  are  between  130  and 
135  in  number.  Their  condition  of  health  is  well 
known,  and  in  no  instance  has  any  one  of  them  shown 
the  slightest  symptom  of  leprosy. 

In  many  important  pathological  points,  leprosy  and 
tuberculosis  seem  to  touch  one  another  closely.  In 
both  of  them  much  weight  has  been  given  to  the  in- 
fluence of  hereditary  predisposition  as  a  chief  factor  in 
their  diffusion  amongst  men.  It  is  only  within  the 
last  ten  or  twenty  years,  that  those  who  are  entitled 
to  speak  with  authority  on  such  subjects,  have  begun 
to  attach  far  more  importance  to  the  question  of  in- 
fection, than  to  the  theory  of  hereditary  predisposi- 
tion where  leprosy  is  concerned.  It  is  only  within 
the  la.st  eight  years  that  there  has  arisen  a  serious 
demand  to  know,  on  what  sure  grounds  is  founded 
the  high  place  that  is  given  to  the  theory  of  here- 
ditary predisposition,  in  connexion  with  the  spread  of 
tuberculosis. 
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But  the  question  arises, — Considering  how  wide- 
spread is  the  virus  of  tubercle,  why  have  we  not  even 
more  deaths  from  consumption  ?  What  we  know  of 
hereditary  predisposition,  does  not  supply  us  with 
a  sufficient  answer  to  that  question.  One  theory 
advanced  as  a  possible  answer  to  it  is,  that  as  this 
disease  has  so  widely,  and  for  so  long  a  time,  affected 
mankind,  certain  persons  may  have  inherited,  or 
acquired  for  themselves,  a  special  power  of  resistance 
to  the  virus  of  tubercle.  Again,  it  has  been  argued 
as  not  impossible,  that  many  people  become  pro- 
tected from  tubercular  disease  by  having  suffered  a 
previous  attack  of  it ;  just  as  one  attack  of  scarlet 
fever  protects  an  individual  from  a  second.  The  evi- 
dence on  which  this  theory  is  based  is  found  in  the 
familiar  fact,  that  a  considerable  number  of  bodies, 
examined  post-mortem,  show  unmistakable  signs  of 
tubercular  disease,  of  which,  however,  there  had 
been,  in  many  of  the  cases,  no  record  during  life, 
and  which  had  had  no  apparent  connexion  with  the 
patients'  death.  Several  other  theories  have  been 
advanced  with  a  view  of  answering  this  question, 
but,  hitherto,  no  satisfactory  solution  of  the  difficulty 
has  been  discovered.  It  may,  however,  throw  light 
on  this  point  if  we  keep  clearly  in  view,  what  seems 
certainly  true,  that  the  infection  of  tubercular  disease 
is  in  no  way  to  be  compared  in  the  celerity  with 
which  it  strikes  down  its  victims,  with  the  infections 
of  such  diseases  as  whooping-cough,  scarlet  fever,  and 
measles.  We  must  remember  that  a  chief  reason 
why  scarlet  fever,  whooping-cough,  measles,  and 
such-like  ailments,  are  universally  recognised  as  in- 
fectious diseases  is,  that  their  manifestations  follow 
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shortly  after  infection,  and  thus  enable  us  to  trace 
the  source  of  the  virus.  In  tubercle  we  know  not 
how  long  a  time  may  pass  between  infection  and  the 
first  symptoms  of  the  disease.  We  know  it  must  be 
at  least  many  weeks.  Again,  the  symptoms  of  the 
fevers  which  every  one  associates  with  the  idea  of  an 
infection,  are  striking,  and,  as  a  rule,  at  once  attract 
attention.  On  the  other  hand,  the  first  symptoms 
of  consumption  are,  in  the  vast  majority  of  instances, 
so  sKght  that  they  escape  notice  altogether.  The 
patient  has  "  slight  colds,"  or  complains  of  being  a 
little  feverish  at  night,  or  fears  that  he  is  getting 
thin,  and  so  months  may  pass  before  some  startling 
symptom,  such  as  a  hseraorrhage,  opens  the  eyes  of 
all  concerned  to  the  fact,  that  the  case  is  one  of 
consumption.  And  yet,  during  all  these  months, 
nothing  has  been  further  from  the  minds  of  the 
patient  and  his  friends  than  the  idea  of  an  infection. 
Still,  though  infection  is  the  only  route  by  which 
tubercular  diseases  reach  mankind,  and  beasts  also, 
there  does  remain  something  of  mystery — so  it  seems 
to  me — around  the  fact  that  so  many  people,  who  are 
often  exposed  to  the  infection  of  tuberculosis,  through 
many  years  of  then-  lives,  never  show  a  symptom  of 
tubercular  infection.  The  oft-quoted  statistics  of 
theBrompton  Hospital,  and  my  experience  amongst 
my  colleagues  at  the  City  of  London  Hospital  for 
Diseases  of  the  Chest,  and  my  observation  of  the 
resident  staff  there— medical  officers  and  nurses — have 
greatly  impressed  me  with  the  fact,  that  it  is  not 
a  trivial  number  of  people  who  are  often  and  closely 
associated  with  consumptives,  and  who  escape  infec- 
tion by  them.    I  cannot  adequately  explain  this  very 
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interesting  and  important  point.  When,  however, 
I  turn  to  the  bacteriology  of  tuberculosis,  and  to 
the  statistics,  for  example,  of  the  Catholic  Nursing 
Orders  of  Prussia,  the  evidence  strikes  me  as  over- 
whelming in  its  force,  and  as  leaving  no  escape 
from  the  solemn  conclusion,  that  tuberculosis,  in  all 
its  forms,  results  from  infection  alone,  and  that  the 
only  source  of  that  infection,  of  which  we  have  any 
knowledge,  is  found  in  the  tubercular  bodies  of 
animals — both  men  and  beasts. 
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LIFE  ASSURANCE  PRACTICE  VIEWED  THROUGH 
THE  EVIDENCE. 

In  all  Life  Assurance  Societies  it  is  customary  to 
demand,  in  some  cases  proposed  for  assurance,  certain 
money  payments  in  excess  of  the  charges  usually 
made.  These  surcharges  are  enforced  in  instances 
where  it  is  thought  that  the  proposer's  life  is,  for 
some  reason,  unlikely  to  last  long  enough  to  give 
the  Assurance  Society  a  very  good  chance  of  not  only 
covering  its  risk,  bat  also  of  making  a  considerable 
profit  by  the  transaction.  The  surcharge  is  usually 
indicated  by  a  certain  number  of  years  being  added 
to  the  actual  age  of  the  applicant  for  assurance. 
For  example,  a  man  of  twenty  proposes  to  assure  his 
life  ;  but  it  is  found  that,  from  one  cause  or  another, 
he  is  not  likely  to  reach  the  usual  limit  of  the  ex- 
pectation of  life  at  his  age.  A  surcharge  is  therefore 
suggested,  by  the  assurance  office,  as  a  fair  way  out 
of  the  difficulty,  and  so  five,  seven,  ten,  fifteen,  or 
twenty  years  may  be  added  to  the  young  man's  real 
age.  In  such  circumstances,  a  man  of  twenty  might, 
for  the  purposes  of  life  assurance,  come  to  be  re- 
garded as  thii-ty  years  of  age ;  and  the  yearly  cost 
of  keeping  up  his  policy  of  assurance  would  be  the 
same  as  if  the  young  man  had  really  reached  his 
thirtieth  year. 
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One  of  the  heaviest  of  these  surcharges  is  placed 
upon  persons  who,  being-  themselves  in  excellent 
health  when  they  propose  to  assure  their  lives,  are 
the  children  of  parents  of  whom  one  or  both  have 
died  of  consumption.  Again,  if  a  proposal  for  life 
assurance  is  made  by  a  man  whose  brothers  or  sisters 
have  suffered  from  or  been  killed  by  consumption,  a 
surcharge  will,  in  certain  circumstances,  be  placed 
upon  him,  even  were  his  own  condition  of  health 
found  to  be  excellent.  A  tabular  statement,  showing 
on  what  terms  the  large  class  of  people  now  referred 
to  may  be  admitted  to  the  benefits  of  life  assurance, 
will  best  convey  an.  idea  of  how  that  part  of  the 
business  is  worked. 

Where  the  family  history  shows  cases  of  consumption,  regard 
must  be  had  both  to  the  age  of  the  life  proposed,  and  the  pro- 
portion in  which  the  relatives  have  suffered.  The  following 
table  embodies  these  views,  it  being  assiimed  that  the  life  pro- 
posed is  himself  in  sound  health  : 

Deaths  from  phthisis,  or  pronounced  Age  of  life  Surcharges  or 

cases  of  tlie  disease.  jiroposed.  other  decisions. 

One  parent  under  30  .  .  .10  years. 

  35  •  •  •      7  years. 

„   above  35  .  .  ordinary  rates. 

Both  parents  under  40  .  .  .  decline. 

 ,.    55  •  •  ■      7  years. 

„   above  55  .  .  ordinary  rates. 

Fewer  than  one-fourth   of  all   f  greater  than  that  of  1  . 
brothers  and  sisters    .       .      |     deceased  relatives  J   °^  inary  r 

A  number  equal  to  one-fourth  of  1  , 

all  brothers  and  sisters  j  under  35    .       .       .      7  years. 

A  number  equal  to  one-third  of  I 

all  brothers  and  sisters  j  >>         ■       •  • 

A  number  equal  to  one-half  of  ) 

all  brothers  and  sisters  |  „         .       .       .  lo^eais. 

A  number  equal  to  two-thirds  of  )  -| 

all  brothers  and  sisters  j  „         .       .       .  aeciine. 

One    parent    and    one  -  fourth  )  douhlPntP', 
brothers  and  sisters  j'  „        .      .     double  rates. 

One  parent  and  larger  propor- 
tion than  one-fourth  brothers  ]■  „         .       .       .  decline, 
and  sisters 
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It  may  be  well  to  mention,  that  the  statements 
in  the  table  are  taken  from  the  records  of  a  Society 
now  merged  in  an  Assurance  Company.  The  table  is, 
I  understand,  the  outcome  of  a  careful  examination 
of  somewhere  about  four  thousand  cases,  taken  from 
the  books  of  the  now  extinct  Association.  Of  course, 
these  four  thousand  cases  were  not  composed  ex- 
clusively of  consumptives  or  their  family  connexions. 
They  had  reference  to  all  sorts  and  conditions  of 
disease.  Of  how  many  of  the  four  thousand  bore 
directly  upon  the  problems  of  tubercular  diseases, 
there  is  no  information  given. 

The  surcharges  suggested  for  adoption  in  the  table 
are,  I  am  told,  moderate  in  amount,  and  fair  to  all 
those  whose  interests  are  concerned.  That  is,  how- 
ever, I  am  bound  to  admit,  the  state  of  the  matter 
as  it  appears  when  viewed  from  the  standpoint  of 
the  Assurance  Offices,  It  may  occur  to  the  unpreju- 
diced mind,  and  possibly  also  to  people  who  have  to 
pay  the  surcharges,  that  this  question  might  have 
much  light  thrown  upon  it,  were  the  results  of  the 
imposition  of  these  surcharges  made  known,  in  so  far 
as  they  affect  the  money  profits  of  the  leading  Assur- 
ance Societies. 

It  need  hardly  be  said,  that  by  far  the  largest 
number  of  these  surcharges  are  made  in  cases  where 
there  is  a  record  of  family  history,  showing  the 
existence  of  an  hereditary  tendency  to  consumption. 
With  a  hope  of  getting  some  useful  information  on 
this  subject,  and  confining  my  inquiries  to  surcharges 
arising  out  of  supposed  family  predisposition  to  con- 
sumption, I  applied  to  one  or  two  of  the  largest 
and  best  Assurance  Offices  in  this  country,  and  to  one 
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office  in  America,  which  transacts,  with  marked 
success,  one  of  the  largest  life  assurance  businesses  in 
the  world.  To  my  surprise,  I  was,  in  effect,  informed 
by  all  these  offices,  that  they  did  not  know  what  had 
been  the  results  to  their  business  from  the  surcharges, 
made  upon  those  amongst  their  policy-holders  who 
had  a  story  of  "  consumption  in  their  families."  The 
American  office  told  me  that,  in  the  matter  of  these 
surcharges,  their  practice  is  founded  on  that  of  the 
English  offices.  The  English  offices,  on  the  other 
hand,  "  follow  the  usual  practice "  when  they  deal 
with  the  imposition  of  surcharges.  It  should  be 
remembered  that  these  imposts  came  into  vogue  when 
no  weight  of  authority,  in  this  country,  was  given  to 
the  view  that  consumption  might  arise  from  infection, 
and  when  hereditary  predisposition  to  that  disease 
was  regarded  as,  practically,  the  one  thing  needful  to 
the  origin  and  full  development  of  it  in  any  person. 
Now  all  that  is  changed  ;  and  an  overwhelming- 
majority  of  the  highest  medical  authorities  in  every 
country,  unreservedly  accept  the  belief  that  consump- 
tion is  a  disease  which  can  arise  only  from  infection. 
The  same  authorities  also  recognise  that  the  results  of 
modern  research  concerning  tuberculosis,  have  very 
materially  lessened  the  importance  of  the  theory  of 
hereditary  predisposition,  in  its  bearing  upon  the 
question  of  how  that  disease  spreads.  Still  in 
America  the  Assurance  Offices  "  follow  the  practice  of 
the  English  offices,"  and  the  English  offices  "follow 
the  usual  practice  "  of  many  years — I  do  not  know 
how  many  years — ago. 

Some  of  the  ablest  business  men  of  the  day  are 
engaged — and  very  many  of  them  have  for  years  past 
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been  engaged — in  the  conduct  of  the  affairs  of  life 
assurance,  both  here  and  in  America.  It  would  be 
impossible  to  persuade  such  men  to  countenance 
persistency  in  a  course  of  action,  in  business  matters, 
which  did  not  yield  direct  or  indirect  money  profits. 
It  is  therefore  certain,  that  whatever  may  have  been 
the  result  of  these  surcharges  to  the  Assurance 
Ofiices,  it  has  not  taken  the  form  of  a  money  loss. 
Had  that  been  the  state  of  the  case,  the  amounts  of 
these  surcharges  would  have  been  increased  years  ago. 
But  there  seem  to  be  some  signs,  here  and  there,  of  a 
tendency  to  diminish  these  surcharges,  in  so  far  as- 
they  touch  lives  believed  to  be  tainted  with  an  here- 
ditary predisposition  to  consumption.  The  case 
stated  below  will  illustrate,  to  some  extent,  what 
has  just  been  said. 

"  A  man,  aged  thirty- three,  applies  for  life  assur- 
ance. He  states  he  suflfered  from  pleurisy  five  years 
ago,  but,  as  he  was  only  ill  a  week,  the  probability  is, 
either  that  he  had  not  pleurisy,  or  that  the  attack 
was  a  very  slight  one.  He  had  scarlet  fever  followed 
by  dropsy  twenty  years  ago  ;  and  appears  to  have 
had  scarlet  fever  a  second  time  four  years  afterwards. 
His  mother  died  of  consumption  at  thirty-six  ;  his 
sister  died  of  that  disease  at  seventeen.  He  ha& 
two  brothers,  aged  thirty-four  and  thirty-one,  and 
two  sisters  aged  twenty-four  and  twenty-six,  all  four 
in  good  health.  He  is  5  feet  gh  inches  in  height, 
weighs  154  lbs. ,  and  his  chest  capacity  is  3  2  inches 
to  34  inches.  On  examination  there  is  nothing 
further  to  note.    Organs  found  healthy." 

This  proposal  was  submitted,  in  the  ordinary  course 
of  business,  to  the  medical  adviser  of  an  Assurance 
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Office,  which  has  its  headquarters  in  London.  He 
was  guided,  in  stating  his  opinion  about  the  proposal, 
by  the  "  usual  practice,"  and,  accordingly,  he  advised 
that  live  years  should  be  added  to  proposer's  age, 
so  as  to  cover  the  extra  risk  which  the  "  usual 
practice  "  implies  that  the  office  would  run,  in  deal- 
ing with  a  person  predisposed  to  consumption.  The 
proposer  did  not  accept  that  view  of  his  case,  and 
betook  himself  to  another  office.  There  his  pro- 
posal was  accepted  at  ordinary  rates.  Both  the 
Offices  were  of  equally  high  standing,  and,  not  un- 
naturally, the  man  preferred  to  assure  his  life  in  the 
Office  which  charged  him  the  lowest  price  for  that 
privilege.  Cases  of  this  kind  are  apt  to  disturb  the 
official  mind  in  Life  Assurance  circles. 

The  instance  given  above  was  submitted,  by  way 
of  experiment,  to  the  medical  referees  of  three 
assurance  offices  of  good  standing.  In  the  opinion 
of  one  of  these  men,  a  surcharge  represented  by  an 
addition  of  five  years  to  proj)oser's  age,  would  have 
met  the  requirements  of  the  case  ;  another  suggested 
an  addition  of  ten  years  ;  and  a  third  said  that  he 
would  himself  have  advised  the  acceptance  of  the 
proposal  at  ordinary  rates,  but  he  knew  that  the 
Directors  of  the  Office  with  which  he  is  connected, 
would  not  entertain  the  case  unless  it  carried  a  sur- 
charge of,  at  least,  five  years  added  to  proposer's 
age.  Here,  then,  is  evidence  of  an  amount  of 
difference  of  opinion  amongst  the  medical  advisers 
of  good  Assurance  Offices,  which  must,  sooner  or  later, 
lead  to  confusion  ;  and  possibly,  also,  to  the  hurried 
or  rash  settlement  of  a  matter  which  is  of  conse- 
quence both  to  Assurance  Societies  and  to  their 
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policy-holders.  It  is,  obviously,  the  interest  of  all 
concerned,  that  some  definite  rule  of  practice  should 
be  established,  to  govern  the  imposition  of  these  sur- 
charges. The  facts  on  which  to  found  the  rule  lie 
amongst  the  papers  of  the  oldest  Assurance  Offices  in 
this  country,  and  I  cannot  suppose  that  there  would 
be  any  difficulty  in  getting  at  these  facts,  were  the 
task  of  working  them  out  entrusted  to  proper  hands. 
From  a  medical  point  of  view,  such  an  inquiry  as 
this  is  very  desirable.  Were  it  thoroughly  carried 
out  it  would  go  far  to  settle — I  think  it  would 
settle,  once  for  all — the  real  value  of  hereditary  pre- 
disposition to  consumption  (and  to  other  diseases 
also),  as  a  factor  in  the  calculations  of  Life  Assurance 
work. 


CHAPTER  XVI. 


ON  THE  PROPHYLAXIS  OF  TUBERCULOSIS. 

It  has  been  said,  that  if  the  evidence  stated  in  the- 
preceding  pages  is  true,  at  least  two  very  grave 
conclusions  are  forced  upon  us,  because  they  are 
its  logical  consequences.  One  of  these  very  grave 
conclusions  is,  that  every  man,  woman,  and  child 
who  is  tubercular,  should  at  once  be  removed  from 
all  possibility  of  contact,  direct  and  indirect,  with 
the  healthy  community.  The  other  very  grave 
conclusion  is,  that  all  tubercular  beasts  should 
be  slaughtered,  and  their  carcasses  destroyed.  I 
believe  these  are  both  logical  consequences  of  the 
evidence.  But  when  we  consider  the  human  element 
that  is  here  involved,  we  at  once  find  comfort  in 
the  happy  fact  that  logical  consequences,  unaided 
by  other  considerations,  have  never  yet,  in  the 
world's  history,  exercised  a  paramount  influence 
upon  men's  acts.  Even  the  clearest  of  sound  logic, 
if  it  did  not  carry  with  it  some  touch  of  human 
kindness,  has  never  been  able  to  set  in  action  what 
is  highest  and  best  in  men.  Therefore,  there  is 
no  fear  that  wholesale  segregation  will  be  enforced 
when,  for  the  first  time,  men  find  themselves  obliged 
to  deal  seriously  with  the  subject  of  tuberculosis  in 
its  relations  to  their  fellow-men,  who  are  its  living 
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victims.    If  these  numbered  only  a  few  thousands 
or  even  a  few  hundreds  of  thousands  of  people 
scattered  throughout  the  civilised  nations  of  the 
world,  then,  it  seems  to  me,  there  would  be  much  to 
say  in  favour  of  the  adoption  of  some  system  which 
should  ensure  the   segregation  of  all  tubercular 
persons.    But  it  is  certain  that  there  are  millions  of 
tubercular  people  in  the  world.    Such  numbers  could 
not  be  dealt  with  by  any  mode  of  segregation  that 
has  ever  yet  been  mooted — not  to  refer  to  any  more 
humane  argument  against  such  a  proposal.  What, 
then,  is  to  be  done  to  diminish  the  amount  of  tuber- 
cular disease  that  is  broadcast  over  the  earth  ?  In 
the  first  place,  I  venture  to  urge  upon  the  notice  of 
all  concerned,  that  it  is  essential  that  a  thorough 
education  in  the  main  points  which  teach  how  tuber- 
culosis spreads,  should  be  publicly  given.    No  person, 
•of  even  a  little  less  than  average  intelligence,  should 
be  allowed  to  remain  in  ignorance  upon  a  subject  of 
such  vital  importance  as  this.    There  is  no  mystery 
about  it,  for  any  child  of  the  age  of  twelve,  who  has 
done  fairly  well  at  a  Board  school,  could  be  made 
to   understand  the   matter    sufficiently   well  for 
all  practical  purposes.    If  people  were  educated 
up  to  the  level  of  what  is  now  common  know- 
ledge in  our  medical  schools  touching  this  subject, 
the  prevention  of  tuberculosis,  at  least  to  a  very 
great  extent,  could  be,  with  reason,  counted  among 
those  things  which  must  soon  happen.    If  people 
but  knew  this  common   knowledge,  they  would 
entertain  no  absurd  dread  of  the  consumptive,  even 
when  they  found  him  in  their  midst.    They  would 
take  care  that  he  and  his  surroundings  were  kept 
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clean  ;  that  he  never  when  he  was  obliged  to  spit, 
did  so  elsewhere  than  into  a  spittoon,  the  contents 
of  which  were  always  kept  moist  ;  that  these 
spittoons  were  carefully  and  thoroughly  cleaned,  and 
that  before  being  cleaned,  and  afterwards,  they  were 
well  soaked  in  some  fluid  of  a  potency  sufficient  to 
ensure  the  destruction  of  tlie  bacillus  of  tubercle. 
All  these  measures  of  precaution,  would  have  for 
their  object  the  prevention  of  the  scattering  of 
bacilli  of  tubercle  about  the  immediate  surroundings 
of  the  patient,  where  these  organisms  would  become 
dried,  and  so  be  apt  to  be  wafted  about  in  the  air  of 
a  room. 

The  consumptive  himself  should  have  a  special 
education,  as  to  the  duties  entailed  upon  him.  He 
should  know  why  the  things  just  mentioned  are 
done.  He  should  also  know,  that  it  is  not  possible 
for  great  progress  to  be  made  in  the  prevention  of 
tuberculosis,  unless  all  consumptives  help  towards 
the  accomplishment  of  that  good  end.  The  one  fact 
for  him  to  keep  clearly  before  his  mind,  and  which 
should  regulate  his  every  act,  is  that  his  expectora- 
tion and  his  saliva  may,  at  any  moment,  become  the 
carriers  of  the  tubercular  bacillus.  He  should  never 
forget  that  it  is  certainly  true,  that  the  very  great 
majority  of  consumptives  have  their  expectoration, 
practically  always,  deeply  tainted  with  the  virus 
which  has  made  him  what  he  is,  and  that,  with  this 
knowledge  in  his  possession,  and  if  he  neglect  those 
precautions  which  it  inculcates,  he  may  become  the 
wilful  cause  of  the  beginning  of  consumption  in  his 
healthy  fellow-man.  In  his  intercourse  with  his 
fellows,  such  a  man  should  ever  be  governed  in  his 
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acts  by  the  facts  of  his  condition  of  health.  Even  his 
affections  must  be  put  under  control,  for  it  is  not  strain- 
ing the  truth  to  say  of  him,  that  his  kiss  upon  another's 
lips  may  carry  with  it  the  infection  of  consumption. 

It  may  be  that,  by  some,  the  statement  just  now 
made  will  be  dubbed  sensational.  I  would  ask  him 
who  may  adopt  that  view,  to  point  out,  in  the  state- 
ment, anything  that  is  not  in  absolute  accord  with 
what  is  held  as  clearly  proved,  by  the  very  great 
majority  of  those  who  are  recognised,  by  the  world 
of  medicine,  as  the  leading  authorities  upon  this 
question.  In  the  three  last  International  Congresses 
of  medical  men,  no  one  came  forward  to  dispute,  in 
any  serious  manner,  the  truths  that  underlie  these 
statements,  and  which  justify,  as  well  as  demand,  the 
making  of  them. 

In  the  eighth  chapter  of  this  book,  mention  is 
made  of  certain  experiments,  which  were  performed 
with  the  view  of  ascertaining  whether  or  not  a 
consumptive  is  apt  to  scatter,  when  he  coughs, 
"  particles  of  saliva  which  may  carry  with  them  the 
virus  of  tubercle."  The  conclusion  reached  is  stated 
at  the  end  of  that  chapter  in  these  words  :  "  Probably 
the  tubercle  bacilli  thus  set  free  are  few  in  number, 
but  they  constitute  a  real  danger."  It  seems  to  me 
that  this  risk  to  the  healthy  might  be  met,  by  the 
consumptive  holding  a  handkerchief  before  his  mouth 
when  he  feels  he  must  cough.  He  should  have  a 
handkerchief  pocket  made  very  easy  of  access  to 
himself,  and  it  should  be  fitted  with  some  sort  of 
movable  waterproof  lining.  This  lining  should  pro- 
tect the  inside  and  mouth  of  the  pocket,  in  such  a 
way  as  to  make  it  likely  that  moisture  would  pass 
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from  the  handkerchief  on  to  the  waterproof  cloth  only, 
and  not  to  any  other  part  of  the  patient's  garments. 
The  movable  waterproof  lining  to  the  pocket  could  be 
changed  as  often  as  might  be  thought  desirable,  and 
either  disinfected  or  burned.  If  the  former  plan 
were  adopted,  the  lining,  after  use,  should  be  allowed 
to  soak  during  twenty-four  hours  in  a  solution  of 
perchloride  of  mercury,  of  the  strength  of  one  part 
of  the  salt  in  five  hundred  parts  of  water.  The 
handkerchief  should  undergo  a  like  process  of  dis- 
infection ;  and  both  the  pocket  lining  and  the  hand- 
kerchief should  thereafter  be  washed  and  dried. 
In  some  such  way  as  this,  and  with  attention  to 
details,  a  consumptive  patient  would  very  greatly 
reduce  any  risk  that,  when  he  coughs,  might  arise 
from  the  scattering  of  tubercular  bacilli  in  droplets 
of  saliva.  There  can  be  no  doubt  that  this  risk  is  a 
very  slight  one ;  there  can  also  be  no  doubt  about 
its  being  a  real  one.  More  than  that,  or  less,  cannot 
fairly  be  said  concerning  a  risk  of  this  kind.  Indeed, 
it  is  not  possible,  with  our  present  knowledge,  to 
gauge  with  accuracy  the  capacity  for  evil,  of  any  one 
of  the  means  by  which  infection  may  spread  from 
tubercular  substances.  Tubercular  bacilli  floating 
about  in  the  air,  and  the  milk  and  flesh  of  tuber- 
cular animals  are,  so  far  as  we  know,  the  chief 
sources  of  tubercular  infection.  There  are,  no  doubt, 
other  sources ;  but,  as  compared  with  these,  they 
are,  almost  certainly,  of  but  very  secondary  import- 
ance. However  that  may  be,  to  try,  by  every 
means  he  can  devise,  to  lessen  even  the  least  of  these 
sources  of  possible  infection,  is  surely  the  plain  duty 
of  every  man. 

I 
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The  consumptive  patient  should  also  be  made  to 
understand  very  clearly,  that  his  expectoration  is  a 
source  of  danger  when  it  is  allowed  to  dry  in  any 
place  where  healthy  people  may  go.  When  in  that 
state,  as  has  been  already  explained,  it  may  be 
wafted  about  in  the  air,  and  so  any  passer-by  may 
inhale  particles  of  it  containing  tubercular  bacilli. 
To  lessen,  and,  if  possible,  to  prevent  altogether  any 
chance  of  this,  I  know  of  no  better  plan  than  the 
constant  and  careful  use,  by  the  consumptive,  of  one 
of  those  pocket  spittoons  Hned  with  prepared  paper. 
As  often  as  may  be  convenient,  the  paper  that  has 
been  in  use  should  be  burned,  and  the  spittoon  itself 
soaked  in  some  efficient  disinfectant. 

Wherever  consumptives  congregate — for  example, 
in  the  various  health  resorts  frequented  by  them, 
and  in  hospitals — there  should  be  spittoons  placed 
not  far  from  one  another,  and  so  that  they  may  be 
easily  got  at  and  seen.  They  should  be  large  and 
filled  with  water.  Sawdust  is  very  apt  to  be  scat- 
tered near  any  spittoon  which  has  been  filled  with 
it,  and  therefore  it  is  not  suitable  nor  safe  for  use  in 
that  way. 

It  would  be  well  were  properly  arranged  spittoons 
to  be  seen  in  the  railway  carriages,  which  convey 
consumptives  to  and  from  the  winter  resorts  where 
they  go  in  such  large  numbers. 

There  ought  also  to  be  obtainable  some  trust- 
worthy guarantee  that  rooms,  bedding,  linen,  and 
furniture,  known  to  have  been  recently  used  by  con- 
sumptives, have  undergone  thorough  disinfection, 
before  these  same  rooms  and  their  contents  are 
placed  at  the  service  of — let  us  say — the  next  visitor 
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to  the  hotel  or  lodging.  Such  a  guarantee  ought 
always  to  be  produced,  for  the  inspection  of  the 
person  who  may  be  about  to  occupy  the  rooms.  I 
am  not  aware  that  an  assurance  of  the  kind  is  to  be 
had  in  any  hotel  in  England  or  elsewhere. 

In  cleaning  rooms  that  have  been  in  the  recent 
occupation  of  consumptive  people,  it  is  important  to 
bear  in  mind  that  nothing  should  be  done  to  raise 
more  dust  than  can,  in  any  possible  way,  be  avoided. 
The  methods  of  house  cleaning  usually  followed  in 
ordinary  circumstances  are,  therefore,  to  be  avoided 
on  these  occasions.  For  instance,  the  method  of 
house  cleaning  used  by  many  Jews,  alluded  to  in  a 
former  chapter  of  this  book,  is  to  be  highly  com- 
mended from  the  point  of  view  of  the  sanitary 
requirements  of  every-day  life.  But  when  consump- 
tives have  to  be  taken  into  account,  the  matter  is 
very  different.  In  the  dust  of  their  rooms  may  lie 
the  tubercular  bacillus,  and  no  means  should  be  left 
untried  to  prevent  that  organism  being  carried  about 
by  moving  dust.  The  only  means  by  which  that 
object  can  be  conveniently  secured,  is  by  moistening 
everything  that  has  to  be  cleaned,  in  such  a  way  as 
to  leave  as  little  movable  dust  as  possible  within  the 
room.  In  order  that  soap  and  water  may  play  a 
prominent  part  in  the  cleaning  of  these  rooms,  their 
walls  and  floors  should  be  covered,  not  with  carpets 
and  with  paper,  but  with  preparations — there  are 
many  of  them — which  are  meant  to  be  cleaned  with 
soap  and  water.  In  that  way  dust  would  be  avoided, 
and  a  sufficient  cleansing  of  the  rooms  accomplished. 

To  try  to  meet  every  known  or  possible  means  by 
which  tubercular  infection  may  be  spread  from  man 
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to  man,  with  a  set  of  special  instructions  for  its 
prevention,  would  be  to  attempt  the  impossible. 
General  principles  only  can  be  laid  down  ;  and  this 
has  probably  been  sufficiently  plainly  done  in  the 
preceding  pages. 

Now  we  come  to  the  second  of  the  two  grave  con- 
clusions, mentioned  at  the  beginning  of  this  chapter, 
— "that  all  tubercular  beasts  should  be  slaughtered, 
and  their  carcasses  destroyed."  It  has  been  said 
that  such  a  proceeding  would  cost  the  nation  a  very 
large  sum  of  money.  So  far  as  I  have  been  able  to 
ascertain,  from  inquiries  made  in  various  quarters, 
that  is  the  only  strong  reason  that  is  urged  against 
this  suggested  wholesale  slaughter  of  diseased  beasts. 
There  can  be  no  doubt  as  to  how  this  objection  to 
the  measure  will  fare  at  the  hands  of  the  people  of 
this  country,  when  they  clearly  grasp  what  the  eating 
of  tubercular  flesh,  and  the  drinking  of  tubercular 
milk  mean  for  themselves  and  their  children.  Surely 
it  would  be  a  waste  of  time  to  discuss  the  commercial 
aspect  of  the  case,  for,  important  and  serious  though 
it  certainly  is,  it  is  only  a  point  of  very  secondary 
importance  and  gravity,  when  it  is  compared  with 
that  other  aspect  which  has  to  deal  with  the 
immense  human  mortality  that  results  from  tuber- 
cular diseases  of  the  organs  of  the  abdomen.  In 
England  the  cost  of  the  slaughter  of  all  tubercular 
beasts  will  soon  cease  to  be  counted,  for  the  carrying 
out  of  the  measure  is  an  inevitable  consequence  of 
the  spread  of  knowledge  amongst  the  people. 

There  is  a  large  trade  in  dead  meat  carried  on 
between  this  country,  and  some  of  our  colonies  and 
America.    Over  that  supply  of  our  food,  as  well  as 
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over  the  market  which  suppKes  us  with  our  home- 
grown butcher's  meat,  a  very  strict  supervision 
should  be  enforced.  Tlie  whole  carcass  of  any- 
animal  showing  signs,  no  matter  how  slight,  of 
tuberculosis  should  be  destroyed  by  public  officials. 
The  cargoes  of  dead  meat  should  be  carefully  in- 
spected, and  dealt  with  in  the  same  way  ;  the  whole 
consequent  loss  falling,  as  a  matter  of  course,  upon 
the  people  who  sent  the  diseased  beasts  over  sea. 

Meanwhile,  and  pending  the  very  protracted  de- 
liberations, which  seem  likely  to  precede  the  passing 
through  Parliament  of  the  laws  for  the  regulation  of 
the  matters  just  referred  to,  we  must  content  our- 
selves by  seeing  that  the  milk  we  u.^e  is  cooked,  very 
thoroughly,  before  we  drink  it  ourselves  or  give  it  to 
our  children.  Also,  we  should  take  ca.re  not  to  eat 
the  flesh  of  any  animal  which  shows  any  sign  of 
not  having  been  thoroughly  well  roasted  or  boiled. 
These,  then,  are,  in  outline,  the  conclusions  to  which 
we  are  brought  by  the  consideration  of  the  evidence 
we  have  had  before  us.  Unless  that  evidence  is 
utterly  false,  and  Koch's  greatest  work  one  long- 
series  of  blunders,  there  is  no  doubt  that  for  the 
future  it  should  be  known  of  all  men  that  all 
tubercular  diseases  result  from  infection,  and  that 
without  infection  their  existence  is  impossible.  It 
should  be  impressed  on.  every  one,  that  suggestions 
have  been  made  indicating  means  by  which  the 
frequency  of  consumption,  and  of  every  other  tuber- 
cular disease,  can  be  very  greatly  lessened.  It 
should  be  known  everywhere,  that  the  evidence  of 
experiments,  and  of  observations  founded  on  them, 
entitles  us  to  speak  thus  confidently ;  for  these 
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experiments  have  been  tested  by  very  many  skilled 
observers,  and.  no  semblance  of  error  has  yet  been 
found  in  them.  Surely  it  is  the  duty  of  medical 
men,  no  matter  whether  they  believe  in  Koch's 
teaching  or  not,  to  urge,  by  all  means  in  their  power, 
that  the  precautions  which  are  based  on  a  study  of 
his  work,  and  which  have  for  their  object  the  pre- 
vention of  tubercular  disease,  should  have  a  fair 
trial.  The  measure  of  the  success  of  our  efforts  to 
combat  these  diseases  is  to-day  a  thing  so  trivial, 
when  compared  with  their  tremendous  mortality, 
that  for  any  man  wilfully  to  hindei',  even  by  his 
indifference  to  the  subject,  any  reasonable  attempt 
to  lessen  this  scourge  of  our  race,  is  to  take  upon 
himself  a  very  grave  responsibility. 

I  can  remember  very  well  the  time,  three-and- 
twenty  years  ago,  when  septicsemia  was  rampant  in 
the  hospitals  of  Europe.  The  great  fear  that  then 
haunted  surgeons  was  not  the  danger  of  any  opera- 
tive procedure  they  had  to  undertake  ;  it  was  what 
might  follow  the  operation  that  they  dreaded.  Even 
the  most  trivial  operations  were  then  followed  by 
fatal  sepsis,  with  what  we  should  now  regard  as 
appalling  frequency.  I  can  remember  very  well,  that 
that  was  the  condition  of  things  when  I  was  Prof 
Lister's  dresser  in  the  wards  of  the  Royal  Infirmary 
in  Glasgow.  It  was  the  case  there  in  1865.  In 
1868,  in  those  same  wards,  absolutely  unaltered  as 
regards  their  structure,  drainage,  and  ventilation, 
a  totally  different  picture  was  seen.  Sepsis  was 
then  literally  unknown  in  them.  Most  of  the 
gravest  operations,  then  known  to  surgeons,  were 
undertaken  and  carried  out  with  a  success  un- 


PROPHYLAXIS. 


135 


equalled  in  the  annals  of  the  surgery  of  that  day  ; — 
all  this  was  done  by  the  genius  of  the  illustrious 
surgeon,  whose  name  is  now  a  household  word,  Sir 
Joseph  Lister.  Not  the  least  of  the  good  that 
Lister  has  done  for  surgery,  consists  in  his  proof  of 
the  fact,  that  sepsis  does  not  come  by  the  will  of 
God,  but  through  the  fault  of  the  surgeon. 

I  have  the  strongest  belief  that  what  Lister  did 
for  surgery,  when  he  rid  it  of  sepsis,  Koch's  work 
will  yet  do  for  medicine,  and  rid  it  of  tuberculosis, — 
a  disease  which  kills  more  men  than  cholera,  yellow 
fever,  and  all  other  fevers  put  together.  If  an  effort 
in  that  direction — a  strong  effort — is  not  soon  made, 
the  medical  profession  will  have  to  bear  the  greater 
part  of  the  reproach  that  the  existence  of  tubercular 
disease  is  to  mankind. 
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Cases  of  the  Year  1889. 

Case  I. — P.  Gerber.* — Contribution  on  Inoculation  Tubercle 

in  Man. 

Report  of  a  case  of  auto-infection  of  the  author,  during  post- 
mortem examination  of  a  tuberculous  woman.  Symptoms  began 
with  an  ulcer  on  the  spot  of  inoculation  :  next  swelling  of  cor- 
responding axillary  and  infra-clavicular  glands.  The  affected 
glands  were  excised.  Tubercle  bacilli  found  in  the  ulcer.  Healing 
under  iodoform  dressing  without  after  symptoms.  Avithor  had 
always  been  a  healthy  man,  without  hereditary  tendency  to 
tubercle. 

Case  II. — E.  During. ^ — Case  of  Inoculation  of  Tubercle. 

Transmission  of  tubercle  by  means  of  the  earrings  of  a  person 
who  died  of  consumption,  to  a  healthy  girl  of  fourteen  years  of 
age,  without  hereditary  predisposition  to  tubercle.  The  tuber- 
culous swelling  began  in  the  lobe  of  the  ear  ;  later,  consumption 
and  tubercular  infiltration  of  the  glands  showed  themselves. 

Case  III. — Pietz.X — On  Tuberculous  Skin  Diseases. 

(i)  A  student  received  a  slight  wound  in  the  dissection-room. 
From  the  wound  resulted  a  nodule,  soon  followed  by  painful 
swelling  of  the  glands  of  the  forearm.  Glands  affected  were  ex- 
cised, and  showed  central  caseous  masses.    Tubercle  bacilli  and 

*  Deutsch.  Med.  Wochen.,  1889,  No.  16. 

t  3Ionatsschrift  filr  Prahtische  Dcrmatohgie,  vii.  22,  p.  1128.  Reported 
in  tb'chmidt's  Year-Book,  1889,  vol.  ccxxii. 

X  Prag.  Med.  Woch.,  xiv.  19,  1889.  Reported  in  Schmidt's  Year-Book, 
vol.  coxxiii.,  and  in  ]Vien.  Med.  Woch.,  No.  xi.  1889. 


138  APPENDIX. 

the  question  of  heredity  are  not  mentioned,  though  the  condi- 
tion is  described  as  tuberculous. 

(2)  The  auto-infection  of  a  consumptive  baker  is  recorded. 

Case  IV. — Lilienthal* — On  Local  Traumatic  Tubercle. 

There  is  contained  in  the  preface  to  this  article,  a  reference  to 
four  cases  of  traumatic  tubercle  recorded  by  Kbnig. 

Case  V. — Steiffenberger.i — Infection  of  a  Child  through  the  Milk 
of  a  Tuberculous  Wet  Nurse. 

A  healthy  child,  without  hereditary  taint,  was  nursed  for  four 
weeks  by  a  phthisical  wet  nurse.  In  two  months  the  child 
developed  a  hard  swelling,  of  the  size  of  a  hen's  egg,  in  the  right 
neck  glands.  Tubercle  bacilU  were  found  in  the  swollen  glands. 
The  lungs  were  healthy. 

Case  VI.— i?.  Fraenkel.\ 

Mentions  discussion  of  Cornet's  work  which  relates  to  prophy- 
laxis of  tubercle. 

Case  VII. — Drysdale.% — Phthisis  Fulmonalis  in  Husband  and 
Wife.    Possible  Case  of  Contayion, 

A  healthy  robust  man,  without  hereditary  tendency,  became 
consumptive  one  year  after  his  marriage  with  a  woman  who  was 
suffering,  at  the  time  of  the  marriage,  from  tubercular  disease  of 
the  lung.  This  man  was  the  only  member  of  a  family  of  nine 
who  showed  symptoms  of  consumption. 

Case  VIII. — Runeberg.^ 

A  peasant,  thirty-nine  years  of  age,  of  "  unstained  family 
history,"  in  excellent  health,  slept  in  the  same  bed  with  his 
phthisical  wife,  and  nursed  her  constantly.  Shortly  after  her 
death,  he,  for  the  fii'st  time,  showed  symptoms  of  pulmonary 
consumption. 

*  Deutsch.Med.  Zeit.,  1889,  No.  73. 

t  Pester.  Med.  Ch.  Pr.,  7,  1888.  Reported  in  Deutsch.  Med.  Zeit.,  1889, 
No.  33,  p.  392. 

%  Perl.  Med.  Gesell.  Meeting  of  March  13,  1889. 
§  British  Medical  Journal,  1889,  No.  1498,  p.  604. 

II  Reported  in  the  Journal  of  the  American  Medical  Association,  No.  12, 
1889. 
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Case  IX. — Grawitz,* 

Three  cases  of  tubercular  disease  are  mentioned,  almost 
certainly  resulting  from  infection  tln-ough  wounds — one  of  which 
was  due  to  the  extraction  of  a  carious  tooth.  Reference  is  inci- 
dentally made  to  Priihle's  ai'ticle  on  different  modes  of  infection 
in  his  Handbook  of  Pathology  and  Therufeutics. 

Unfortunately,  the  sources  of  the  contagion  are  not  mentioned 
in  Gi-awitz's  cases. 

Case  X. — Steinthal.\ — cast  of  Tubercle  of  Skin,  through 
Inoculation  and  Auto-infection. 

A  woman  washed  the  linen  of  her  husband,  who  was  in  the 
last  stage  of  consumption.  While  so  occupied,  her  left  middle 
finger  and  the  back  of  that  hand  showed  evidence  of  tubercular 
skin  disease.  Tubercle  bacilli  were  found  in  the  diseased  tissues. 
The  lungs  remained  healthy. 

Cases  of  the  Year  1888. 
Case  XI. — Devime.\ — Some  Cases  of  Tuberculosis. 

Report  in  Schmidt's  Year-Book  for  1888,  vol.  ccxviii.  Case  2  of 
these  is  worthy  of  remark.  In  a  healthy  little  girl  of  three 
years  of  age,  vulvitis  and  vaginitis,  tubercular  in  character,  were, 
according  to  the  author,  the  result  of  the  child's  sleeping  with  her 
consumptive  mother. 

Case  4  in  the  same  series,  is  also  a  noticeable  one.  In  brief 
it  is  as  follows  : — 

A  yoimg  infant,  healthy  and  without  hereditary  taint,  was  fed 
upon  the  unboiled  milk  of  a  certain  cow.  The  child  became  thin, 
showed  symptoms  of  inflammation  of  the  bowels,  and  died  in  four 
months.  Post-mortem  thei'e  was  disclosed  marked  tubercle  of 
the  mesenteric  glands. 

The  cow  was  at  once  slaughtered,  and  at  the  post-mortem  there 
was  found  advanced  tubercle  of  the  lung.  In  the  milk  in  its 
udder,  tubercle  bacilU  were  found. 

*  Deutsch.  Militardrztliche  Zeitschrift,  1889,  Part  x. 
+  Deutsch.  Med.  Wochenschrift,  No.  10,  1888. 

t  Wien.  Med.  Blatt.,  vol.  x.  49,  1887  ;  and  in  the  same  Journal,  vol.  xi.  6, 
1888. 
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Case  XII. — Eve,  F.  S.* — Communicaiicm  of  Tuberculosis  hy 
Ritual  Circumcision. 

Two  cases  recorded,  (i)  A  tubercular  ulcer  situated  on  the 
fraeiium,  and  two  abscesses  in  tbe  groins  appeared  on  a  child  after 
he  had  been  circumcised. 

Gtiinea-pigs  inoculated  with  the  caseous  contents  of  these 
abscesses  all  died  in  ten  weeks  of  tubercle.  (No  mention  is  made 
of  search  having  been  made  for  tubercle  bacilli.) 

Three  months  after  this  child  was  circumcised,  the  official  who 
pei'formed  the  operation  died  of  phthisis  pulmonalis. 

It  is  mentioned  by  Mr.  Eve,  that  althovigh  the  operator  did 
not  bring  his  lips  into  actual  contact  with  the  wound,  he  squirted 
wine  from  his  mouth  on  to  it  to  stop  the  bleeding.  The  child's 
pai'ents  were  healthy. 

(2)  Mr.  Eve  heard  from  a  woman  living  in  the  same  house, 
that  seven  years  previously,  when  her  son  was  circumcised  by  the 
same  official,  her  boy  developed  abscesses  in  the  I'egion  of  the 
groin.    Mention  is  not  here  made  of  any  sore  upon  the  penis. 

Case  XIII. — L.  Pfeiffer.\ — A  Case  of  the  Transmission  oj 
Tubercle  from  Cattle  to  Man. 

A  veterinaiy  surgeon  wounded  himself  while  performing  the 
post-mortem  examination  of  a  tuberculous  cow.  As  a  conse- 
quence he  developed  local,  and  later  on,  lung  tubercule.  Tiibercle 
bacilli  were  found  both  in  the  post-mortem  wound,  and  in  the 
lung  lesions. 

Case  XIV. — W.  Porter.X — Contagiousness  of  Consumption. 

A  lady,  without  hereditary  taint,  and  in  robust  health,  went, 
accompanied  by  her  eldest  daughter,  to  nurse  her  godmother,  who 
was  dying  of  consumption. 

Both  mother  and  daughter  died  of  that  disease,  and  are  re- 
garded by  Porter  as  cases  of  infection. 

Case  XV. — Salzer.§ — Case  of  2'uberoulosis  Verrucosa  Cutis. 

Describes  the  case  of  a  person  who  contracted  this  disease 
through  a  wound  of  the  fore-finger.  The  case  was  read  before 
the  German  Medical  Society. 

*  The  Lancet,  p.  28,  vol.  i.  1888. 

t  Zeitschrift  fur  Hygiene,  vol.  iii.  p.  189. 

X  Journal  of  the  American  Medical  Association,  vol.  iii.  1888,  p.  320. 
§  Deutach.  Med.  Wocltenschrift,  1888,  No.  2. 
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Case  XVI. — Frmjer.* — On  the  so-called    Fost-mo7'tem  Warts," 
and  their  relation  to  Lupus  and  Tubercle. 

Raijmond.\ — Contnbution  to  the  Study  0/  Tubercle  oj  the  Skin 
caused  by  Inoculation. 

Cases  beai'iug  on  this  point  (post-mortem  warts  and  their  rela- 
tion to  hipus  and  tubercle)  are  given  in  the  Deutsch.  Med. 
Wochenschri/t,  18S8,  No.  5,  by  Verneuil,  Verch^re,  Hoist,  and 
Merklen. 

One  case  of  auto-infection  by  a  consumptive ;  and  a  second  case 
of  infection  due  to  the  binding  up  of  a  trivial  wovmd  with,  the 
pocket-handkei'chief  of  a  phthisical  woman. 

Case  XVII. — Congress  on  Tuberculosis  held  in  Paris,  1888. 

In  the  summary  contained  in  this  report,  there  are  communi- 
cations by  Chauveau  and  Verneuil,  concerning  tubercle  of  the  skin, 
and  tubercular  abscesses  happening  after  wounds  incurred  during 
post-mortem  examination  of  the  bodies  of  dead  consumptives. 

There  is  also  a  case,  reported  by  Leloir,  of  a  girl  of  ten  years 
of  age,  to  whose  scalp  a  poultice  of  earthworms  was  applied. 
Lupus  attacked  the  poulticed  part.  The  earthworms  had  been 
taken,  it  was  said,  from  a  spot  where  a  tuberculous  animal  was 
buried. 

Jeanseln  also  records  the  fact,  that  he  has  often  seen  lupus 
affecting  the  skin  around  abscesses  connected  with  tubercular 
glands,  bones,  or  joints. 

Oases  of  the  Year  1887. 

Case  XVIII. — Loewenthal.X — Case  oj  Tubercular  Inoculation 
of  the  Conjunctiva  in  Man.    Tubercle  Bacilli  Found. 

A  healthy  woman,  who  slept  with  her  tubercular  husband, 
turned,  when  in  bed,  her  left  side  towards  him.  Her  left  con- 
junctiva became  tubercular.  Part  of  the  diseased  conjunctiva 
was  excised,  and  tubercle  bacilli  were  there  found.  On  this  habit 
of  the  woman,  Loewenthal  grounds  his  svipposition  as  to  the 
nfection  in  this  case. 

The  specimen  is  in  the  Library  of  the  Institute  of  Hygiene. 

*  Deutsch.  Med.  Wochenschrift,  188S,  No.  5. 

t  France  Midicah,  1886. 

X  Ttiaugurcd  Dkaerfation,  Halle,  1887. 
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Case  XIX. — Leser* — Clinical  Contribution  as  to  the  Doctrine 
of  Tiobercular  Infection. 

Contains  references  to  certain  cases,  which  Leser  regards  as 
trustwoi'thy.  Cases  by  Verch^re,  Merklen,  Kraske,  Tscherning, 
Lindemann,  Lehmann,  and  Blsenberg  are  mentioned.  Leser 
gives  also  cases  he  himself  observed.  In  brief,  they  are  as 
foUows  : — 

From  a  trivial  cut  in  the  skin  of  the  ungual  phalanx  of  the 
thumb  of  a  healthy  woman,  aged  fifty-four  yeai'S,  without  here- 
ditary taint,  there  resulted  a  tubercular  ulcer.  In  eighteen 
months,  the  forefinger  of  the  same  hand  became  affected  with 
tubercular  disease,  on  that  part  of  it  which  was  neai'est  to  the 
diseased  thumb.  The  lymph  glands  became  swollen  and  suppu- 
rated, and  retro-mammary  abscesses  formed.  Tubercle  bacilli 
were  found  in  the  diseased  parts.  Tlie  lungs  remained  intact. 
Source  of  contagion  not  stated. 

Laser's  contribution  also  contains  three  observations  by  Volk- 
mann,  taken  from  the  Verhandlungen  der  Deutch.  Gesellschaft  fiir 
Ghirurgie,  1885. 

Observations  are  made  referring  to  the  appearance  of  lupus 
in  man,  after  inoculation  with  tuberculous  material.  But  no 
details  of  cases  are  given.  Thei'e  is  also  the  recoixl  of  the  case  of 
a  boy,  suffering  from  tubercular  hip-joint  disease,  upon  Avhose 
skin  lupus  appeared  under  the  bandage  which  kept  in  place  the 
dressing  covering  the  fistulous  openings,  through  which  flowed 
discharges  from  the  diseased  joint. 

Tubercle  bacilli  were  present,  and  so  the  tuberculous  nature  of 
the  skin  disease  was  demonstrated. 

Case  XX. — Eiselsberg.f — Contributions  Concerning  the  Inoculation 
of  Tubercidar  Disease  in  Man. 

Four  cases  are  I'ecorded  of  tubercle  resulting  from  infection 
thi-ough  wounds.  The  third  of  these  is  that  of  a  woman  who 
washed  the  linen  of  a  patient  who  suffered  from  caries  of  the 
spine.  The  woman  developed  an  acne-Uke  pustule,  upon  which 
lupus  appeared.  The  linen  was  much  soiled  with  discharges  from 
the  spinal  disease. 

*  Fortschrit.  der  Medicine,  No.  16,  p.  501. 

t  Wien.  Med.  Woclienschrift,  1887,  No.  53.  Keport  by  Baumgarten : 
Jahreahericht,  1887,  p.  183  ;  and  also  in  Virclww's  Jahresberickt,  1887. 
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In  the  other  three  cases,  the  source  of  the  tubercular  infection 
is  not  stated.    These  three  cases  are — 

(1)  The  wearing  of  earrings  by  a  girl,  sixteen  years  old,  was 
followed  by  lupus. 

(2)  A  wound  in  the  right  arm  of  a  healthy  youth  of  seventeen 
was  followed  by  tubercle.  ■ 

(3)  A  girl,  twenty  years  of  age,  had  a  tuberculous,  fistulous 
opening  in  the  skin  on  the  spot  where  a  hypodermic  injection  of 
morphia  had  been  administered  to  hei'.  All  these  persons  had 
been  healthy  previous  to  the  accidents  mentioned,  and  showed  no 
trace  of  tubercle. 

Tubercle  bacilli  were  found  in  all  these  cases. 

Case  XXI. — 0.  Thesen. —  On  Inoculation  of  Tubercle. 

Yu'chow  and  Hirsch  *  report  the  following  : 

After  the  extraction  of  a  foreign  body  from  under  the  fingei-- 
nail  of  a  healthy  young  woman,  aged  twenty-eight,  without 
hereditary  taint,  there  appeared  an  abscess  below  the  nail.  Later 
on  there  appeared,  on  the  exposed  matrix  of  the  nail,  little  yeUow 
granulations,  which  were  also  observed  in  the  glands  of  the  fore- 
arm. The  affected  glands  were  excised,  and  tubercle  bacilh  were 
found  ia  them. 

Case  XXII. — Derville.f — Be  I'Infection  Tuherculeuse  far  la 
voie  Genitale  par  la  Femme. 

A  record  of  cases,  and  amongst  them  two  observations  by 
Fernet,  meant  to  show  that  tubercle  can  be  conveyed  by  sexual 
intercourse  to  healthy  women.  The  evidence  of  the  tuberculous 
nature  of  the  disease  in  these  women,  was  the  finding  of  tubercle 
bacilli  in  the  vaginal  discharge. 

Case  XXIII. — Knight.t — The  Contagiousness  of  Tubercular 
Disease  of  the  Lungs,  loith  a  Report  of  one  Case. 

A  yoimg  girl,  twenty-three  years  old,  shared  the  same  bed 
with  her  younger  sister,  who  was  dying  of  consumption.  She 
nursed  her  to  the  end,  and  slept  with  her  until  five  weeks  before 
her  death.  Four  days  after  the  death,  this  girl  showed  the  first 
symptoms  of  consumption,  of  which  she  died  two  months  later. 

*  Jahresbericht,  1887. 

t  Paris  :  Steinhcil.    In  the  Library  of  the  Institute  of  Hygiene. 
+  Journal  of  the  American  Medical  Association,  1887,  vol.  ix.  p.  505  ;  Boston 
Med.  and  ISurg.  Journal. 
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Of  her  family  only  one  person,  an  uncle,  had  liad  tubercular 
disease. 

Case  XXIV. — Schmidt* — A  Case  of  Inoculation  oftlie  Skin 

by  Tubercle. 

A  healthy  woman,  forty-four  years  old,  without  hereditary 
taint,  was  accidentally  bitten  in  her  upper  lip  by  her  consumptive 
husband  shortly  before  his  death.  The  wound  soon  showed  that 
it  was  tubercular  in  character.  On  the  little  finger,  hand,  and 
wrist,  this  woman  developed  three  tuberculous  nodules.  The 
demonstration  of  the  presence  of  tubercle  bacilU  made  the 
diagnosis  of  the  woman's  condition  a  matter  of  certainty. 

Oases    of  the  Year  1886. 
Case  XXV .—Hofmohl.j 

Tubercular  ulcer  on  the  prepuce  of  a  boy,  son  of  healthy  parents, 
followed  by  swelling  of  inguinal  glands.  Tubercle  bacUh  detected 
in  the  ulcer.  This  was  a  case  following  upon  circumcision,  and, 
unfortunately,  no  mention  is  made  of  the  state  of  health  of  the 
operator. 

Case  XXVI. — Elsenherg.X — Inoculation  of  Tubercle  in  a  Child. 

Describes  a  case  of  tubercle  resulting  from  contagion,  in  a 
healthy  boy,  without  hereditary  taint.  Another  case  resulting 
from  circumcision.  Preputial  ulcer  of  the  boy,  and  sputa  of  the 
operator  both  contained  tubercle  bacilli.  The  boy  died  of  general 
tuberculosis.  Several  similar  cases  have  come  under  Elsenberg's 
notice. 

Case  XXVII. —  Wahl.^ — Case  of  Inoculation,  Tubercle  following 
Amputation  of  Forearm. 

Case  of  a  boy,  one  yeai'  old.  Left  forearm  amputated  for 
traumatic  gangrene.  The  boy  was  nursed  by  a  girl  suffering  from 
lupus  of  nose.    Wahl  noticed,  after  a  little  time,  a  fungoid  ulcer 

*  Inaugural  Dissertation,  Leipzig,  1887.  Eeport  in  Schmidt's  Fear-Booh, 
1887,  vol.  ccxv.  p.  150. 

+  Wiener  Med.  Presse,  1886,  Nos.  22,  23,  749.  Eeport  in  Baumgarten's 
Tear-Booh,  1886,  p.  235.    Winkel,  Inaugural  Dissertation,  Grieswald,  1889. 

X  Berl.  hlin.  Wochenschrift,  1886,  p.  581. 

§  Communication  made  to  the  Fifteenth  Congress  of  Berlin  Chirurgical 
Society,  1886.    Deutsche  Medizinal  Zeitung,  1886,  No.  32,  p.  358. 
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on  the  wound.  Fever,  bronchitis,  and  swelling  of  axillary 
glands  set  in  at  the  same  time.  Tubercle  bacilli  were  found  in 
the  tissue  of  the  ulcer,  and  in  its  discharge. 

There  is  also  mentioned  a  case  by  Konig,  where  tuberculous 
abscess  of  the  abdominal  wall  and  tuberculous  peritonitis  followed 
the  use  of  a  hypodermic  syringe,  which  had  been  used  for  a  long 
time  by  a  patient  in  advanced  consumption. 

Case  XXVIII. — Riehl  and  Paltauf*— Tuberculosis  Verrucosa 
Cittis.  A  Form  oj  Tubercle  of  the  Skin,  not  previousli/ 
described. 

Describes  new  gi-owths,  in  which  tubercle  bacilli  are  found  in 
strong  and  healthy  persons,  whose  woi^k  brings  them  into  constant 
contact  with  domestic  animals.  Butchers,  coachmen,  cooks,  anil 
farm  labourers  are  instanced.  In  most  of  these  persons  the 
internal  organs  were  healthy,  and  there  was  no  swelling  of  the 
glands. 

Case  XXIX. — Holst.j — -Tubercular  Inoculation  in  a  Nurse. 

A  nurse  in  charge  of  consumptives  had  ulceration  of  finger, 
followed  by  swelhng  of  the  axillary  glands.  Tubercle  bacilli 
were  found  in  the  swollen  glands,  but  not  in  the  ulcer. 

Case  XXX. — Hanot.X— Contribution  <^  I' etude,  de  la  Tuberculose 

Cutanee. 

Certain  cases  of  tuberculosis  resulting  from  inoculation, 
amongst  them  the  following  : 

A  rag  picker,  aged  seventy  years,  who  had  much  to  do  with 
bones  and  blood,  had  tubercular  ulcer  of  the  left  forearm.  It  was 
found  to  contain  tubercle  bacilli.  Swelling  of  the  axillary  glands 
followed,  and,  later,  death  from  consumption. 

Case  XXXI. — Demme.§ — Bacillary  Tubercular  Injection  of  a 
Chronic  Suppuration  of  the  Abdominal  Wall. 

A  child,  very  vigorous  at  his  birth,  began  to  suffer  at  three 
years  old  from  eczema  of  the  skin  of  the  abdomen.  Tubercle 

*  Vierteljahrsschriftfilr  Dermatologie  luid  /Syphilis,  1886,  p.  241. 
t  Lancet,  vol.  ii.,  1886,  Oct.  10. 

t  Archiv.  de  Phi/siol.  norm,  et patliolog.,  1886,  No.  5,  p.  25. 
§  Twenty-third  lieport  of  the  Jenner  Childreiis'  Hospital  in  Bern  during 
1885,  Bern,  1886. 
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bacilli  were  searched  for,  but  not  found.  After  four  years  of  age, 
he  slept  with  his  consumptive  mother,  and  from  that  time  tubercle 
bacilli  were  found  in  the  eczematous  vesicles. 

At  the  same  time  the  disease  in  its  clinical  aspect  changed  to 
lupus. 

Case  XXXII.— Iliddeldorpf.*— A  Case  oj  Injection  of  a  Womui  of 
the  Kiue-joint  with  Tubercular  Virus. 

A  carpentei''s  apprentice,  aged  sixteen,  healthy,  and  without 
hereditary  taint,  opened  his  right  knee-joint  by  a  misdirected 
blow  of  an  axe.  He  bound  up  the  wound  with  a  clean  pocket-hand- 
kerchief. A  foi'tnight  after  the  accident  there  was  swelling  of 
the  joint,  and  an  operation  became  necessary.  Tubercle  bacilli 
were  found  in  the  excised  capsule  of  the  joint.  The  capsule  was 
gi-eatly  thickened.  » 

Keference  is  also  made  to  an  observation  of  Volkmann's  ("Chi- 
rurgische  Erfahrungen  iiber  Tuberculose,"  Langenheck's  Archiv, 
Bd.  xxxiii.  H.  i,  p.  130),  touching  a  case  of  eczema  of  the  hand, 
with  resulting  tubercular  disease  of  the  corresponding  glands  of 
the  forearm. 

Case  XXXIII. — Goitstein.^ — Cases  of  Inoculation  of  Tubercle 

in  Man. 

Refers  to  a  number  of  cases  by  Lehmann,  Hofmoke,  Czerny, 
Wahl,  Hanot,  Merklen,  Hoist  and  Elsenberg. 

Case  XXXI Y. — Gannet.\ — Should  Nurses  who  are  Tiibercidous 
be  allowed  the  care  of  Ghild/ren  ? 

Three  cases  of  children,  aged  eighteen  months  and  four  years, 
healthy,  and  without  hereditary  taint.  They  were  looked  after 
by  women  (not  wet-nurses)  who  were  known  to  be  consumptive. 
All  three  children  suffered  from  tubercle,  affecting  their  internal 
organs. 

Case  XXXV. — Martin.^ — La  Transmissibilite  de  la  Phthisic. 

Hefers  to  the  work  of  Vallin  concerning  the  contagiousness  of 
pulmonary  phthisis.    Eighty-three  medical  men  report  493  cases, 

*  F<yrtschritt  der  Medicin,  1886,  No.  8. 
t  Ibid.,  H.  17,  p.  578. 

t  Boston  Med.  and  Surg.  Journal,  1886,  vol.  iv. 

§  Beviie  d'Hygiene  et  de  Police  Sanitaire,  No.  8,  p.  282,  1886. 
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of  which  2 13  are  attributed  to  infection.  About  one-half  of  these 
relate  to  the  ti-ansmission  of  tubercle  between  husband  and  wife. 

Case  XXXVI. — -De  Lamalleree.^ — De  la  Contagion  de  la 
'f  liber calose  par  les  Poides. 

A  soldier  returned  to  his  home  consumptive,  after  undergoing 
confinement  in  a  Prussian  militarj'  prison.  No  one  in  the 
village,  previous  to  his  retiu?n,  had,  for  very  many  years,  suffered 
from  consumption.  His  wife  nursed  him,  and  soon  developed 
the  disease.  His  fowls  were  seen  to  eat  this  soldier's  expectora- 
tion. Sixteen  of  these  fowls,  in  the  course  of  four  months,  were 
eaten,  half-cooked,  by  a  I'emarkably  robust  woman,  who  lived  in 
the  same  \dllage  as  the  soldier,  but  at  some  distance  from  his 
house.  She,  without  direct  communication  with  him,  also  became 
consumptive. 

In  one  of  these  fowls  there  was  found  tubercle  of  the  liver, 
uterus,  and  spleen. 

The  village  is  1500  feet  above  sea  level. 

Oase  XXXVII, — Lehmann.^ — On  a  loay  hy  which  Tuhercle  was 
Inocidated  amonc/st  Men;  the  Etiology  oj  Tubercle  and  its 
Relation  to  Scrofula. 

A  series  of  observations,  made  in  1879,  relating  to  ulcerous  con- 
ditions of  the  prepuce,  and  consequent  affections  of  the  glands  of 
the  groin,  in  ten  Jewish  boys  who  were  all  circumcised  by  the  same 
man,  only  a  short  time  before  his  death  from  consumption.  It 
was  notorious  in  his  district  that  he  was  suffering  from  that 
disease.  There  is  given  distinct  evidence  that,  as  is  usual  in  this 
ceremony,  the  saliva  of  the  consumptive  man  came  into  contact 
with  the  preputial  wounds  of  the  boys.  The  details  of  the  respec- 
tive illnesses  are  tabulated,  and  bring  out  the  following  points  : 

The  tuberculous  nature  of  the  disease  of  the  groin  glands  was 
first  ascertained.  The  possibility  of  syphilis  having  to  do  with 
the  conditions  of  disease  was  negatived  by  the  faihu"e  of  mercury 
to  improve  those  conditions.  All  the  children  showed  the  first 
symptoms  ten  days  after  circumcision,  and  thi'ee  weeks  after  it 
there  set  in  swelling  of  the  glands  of  the  groin.    Three  of  the 

*  Gaz.  Mid.  de  Pnrix,  No.  32,  1886.  Also  mentioned  in  Dr.  Lingard's 
evidence  before  the  Departmental  .Committee  in  Questions  8048,  8049,  and 
in  British  Medical  .Journal,  1886,  vol.  ii.  p.  600.  • 

t  Deutsch.  Med.  Woclienschrift,  1886. 
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children  died  of  tubercular  meningitis  ;  three  of  weakness  and 
marasmus;  one  of  intercurrent  diphthexia.  Three  children 
survived,  but  were  "  scrofulous." 

Oases  of  the  Year  1885. 

Case  XXXVIII. — Tscherning.* — Inoculation  of  Tubercle  in  Man. 

Kecords  case  of  a  healthy  woman,  aged  twenty-four  years,  who 
became  tuberculous  in  conseqiience  of  a  wound  of  the  hand,  due 
to  a  splinter  of  a  broken  glass  spittoon,  the  sputum  in  which  con- 
tained numerous  tubercle  bacilli.  Swelling  of  the  glands  of  arm 
and  axilla  followed,  and  they  contained  tubercle  bacilli. 

Case  XXXIX. — Megheroff.i — On  tlie  Contagiousness  0/  Tubercle. 

Gives  tables  of  forty  cases,  with  explanatory  notes.  These 
cases  were  tubercular,  and  illustrate  the  question  of  hereditary 
tendency,  and  other  important  points.  Twenty-three  cases  bear 
on  marriage  relationships ;  eleven  are  cases  of  nurses  employed  in 
the  care  of  consumptives;  three  are  those  of  persons  who  lived 
together  ;  two  shared  the  same  bed  and  \ised  the  same  articles  of 
clothing  ;  one  drank  the  milk  of  a  tuberculous  cow.  These  are 
all  given  as  cases  of  infection. 

Case  XL. — Mtndelssohn.X — Traumatic  Phthisis. 

Records  the  case  of  a  rag-picker,  mentioned  by  "Windelschmidt, 
who  shortly  after  an  injury  to  his  fore-finger  died  of  con- 
sumption. 

The  work  deals  cliiefly  with  those  forms  of  phthisis  which 
follow  injuries  to  the  thorax. 

Case  XLI. — Kraske.§ — On  Tubercle  of  Wounds. 

Two  cases  of  tuberculai^  infection  of  wounds,  caused  by  opera- 
tion. The  cases,  when  opex-ated  upoix,  were  xxot  tubex-culous.  One 
of  them  became  tuberculous  after  having  shared  the  same  sick 
room  with  his  phthisical  sister.  It  is  to  be  noted,  that  in  both 
these  cases  there  was  distinct  hereditary  tendency  to  consumption. 

*  Fortschritt  der  Med.,  1885,  p.  65. 

t  ^eitschrift  fur  Klin,  lied.,  vol.  viii. 

+  Iiiaug,  Dusertat.,  Berlin,  1885. 

§  Civtralhlatt  fiir  Chirurgie,  1885,  No.  4. 
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Case  XLII. — Karg  and  Riehl* 
Demonsti-atiou  of  tubei-ele  bacilli  in  so  called  post-mortem  warts. 

Case  XLIII. — TreitelA — -4  Case  of  Cured  Tubercle  of  the  Iris. 

Case  of  wound  of  the  iris  by  a  straw.  Tubei'cle  resulted  in  a 
previously  healthy  boy,  without  hei'editary  tendency.  He  was 
twelve  yeai's  old.  Three  weeks  after  the  accident,  nodules 
appeai-ed  on  the  iris,  and  were  found  to  contain  tubercle  bacilli. 

Case  XLIV. — Demme.l — 27ie  Diagnostic  Value  of  Tubercle 
Bacilli  in  Childhood. 

Kecords  a  case  of  tu.bercular  ozasna  in  a  previously  healthy 
boy  eight  months  old.  He  was  without  hereditary  taint.  The 
father  of  the  family,  with  whom  this  infant  was  boarded,  was  suf- 
fering from  acute  lung  phthisis.  The  child,  having  suffered  from 
ozaena,  died,  later  on,  of  tubercular  meningitis. 

Case  XLV. — Alison.§ — On  the  Chief  Causes  of  Pulmonary 

Phthisis. 

Relates  an  experience  of  fifteen  years  in  the  district  of 
Barraret,  in  the  Vosge.  Fifty-eight  cases  were  observed  in  a 
community  previously  free  from  consumption.  Of  these  only 
seven  were  evidently  results  of  infection,  but  it  is  probably  true 
that  thirty-seven  of  them  originated  in  that  way. 

Case  XLYI.j| — The  Transmission  of  Phthisis  between  Man 

and  Wife. 

Record  of  cases  resembling  one  another  by  French  authors — 
e.g.,  Potain,  Musgrave-Clay,  Bernard,  Guerin,  Buder,  Lamarc, 
and  Bergeret.  The  last  named  relates  the  case  of  a  soldier, 
healthy,  and  without  hereditary  taint,  who,  having  a  trivial 
illness,  was  sent  into  hospital.  ELis  bed  was  placed  between 
those  of  two  consumptives,  and  he  also  became  consumptive. 
On  his  return  home,  his  mother,  two  brother's,  his  father,  a 
neighbour  and  his  wife,  one  after  another  became  consumptive. 

*  OtntralUatt  fiir  (Jhirurgie,  1885,  Nos.  32  and  36. 
t  Berlin  Klin.  Wochenschrift,  1885,  No.  28,  p.  445. 
t  Ibid.,  No.  1 5. 

§  Arch.  Gin.  de  Mddicine,  September,  1885. 

II  Journal  of  llui  American  Medical  Association,  1885,  vol.  v. 
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Case  XLVII. — Merklen* — Inoculation  of  a  Finger  toith  Tubercle^ 
with  Secondary  Infection  of  the  Glands  of  the  Arm,  and  of  One 
Lung. 

A  healthy  woman,  Avitliout  hereditary  taint,  nursed  her  con- 
sumptive husband  for  the  last  six  months  of  his  life.  After  two 
months  of  this  woi'k,  there  appeared  two  nodules  ou  the  woman's 
right  fore  and  middle  fingers.  A  lupoid  condition  showed  itself 
on  the  back  of  her  hand  and  forearm,  after  the  lapse  of  a  month. 
Then  followed  swelHng  of  the  axilliary  glands,  and  catarrh  of  the 
apex  of  the  lung.    Tubercle  bacilli  were  not  detected. 

Case  XL VIII. — Wahl.j — On  the  Present  Position  of  the  Question 
of  Heredity  in  Consumption. 

Records  cases  of  transmission  of  tubercle  from  husband  to 
wife,  and  vice  versd.  In  that  connexion,  H.  Weber,  Lendel, 
and  Borkendehl  are  quoted.  Gives  in  resume  some  of  his  own 
observations  amongst  sixty-four  families,  with  one  hundred  and 
ninety-seven  phthisical  members.  Amongst  these  were  twenty 
consumptive  married  couples.  Thirteen  of  these  cases  were 
instances  of  infection  of  the  wife  by  the  husband  (one  of  the  men 
infected  his  second  wife  as  well  as  his  first  one.)  In  two  cases 
the  infection  passed  from  wife  to  husband. 

Reference  is  also  made  to  a  case  by  Herterich  [Aerztl.  Intelli- 
genzblatt),  in  which  a  man  infected  his  wife,  and  the  wife 
infected  their  child  during  lactation. 

Case  XLIX. — Fernet.X — Tuberculous  Infection  through  the 
Genital  Organs. 

Foui'  cases  tending  to  show  that  tubercle  can  be  transmitted 
through  sexual  intercourse. 

Details  in  these  cases  are  wanting. 

Cases  of  the  Year  1884. 

Case  L. — VonLesser.§ 

Records  case  of  a  washerwoman,  aged  forty-eight  years,  who, 
after  the  death  of  her  consumptive  husband,  had  a  tumour, 

*  Bullet,  de  la  Sociiti  Mid.  dee  H&pitaux,  1885. 
t  Deutsch.  Med.  Wochevschrifl,  1885,  No.  I,  p.  3. 
t  Gaz.  Hehdom.,  1885,  Nos.  3  and  4. 
§  Eeported  in  Schmidt's  Year-Booh,  1884,  vol.  cci. 
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about  the  size  of  a  cherry,  on  the  volar  aspect  of  her  light  arm. 
In  the  tumovir  was  a  central  caseous  mass.  No  search  made  foi- 
tubercle  bacilli. 

Case  LI. — Bennett.* — The  Contagion  of  Phthisis. 

A  healthy  young  military  officer,  without  hereditary  taint, 
whose  wife  was  in  the  last  stage  of  consumption,  took,  with 
her,  a  sea  voyage,  lasting  four  months.  On  account  of  bad 
weather  they  were  coniined  very  much  to  their  cabin,  which  was 
small  and  badly  ventilated.  On  their  arrival  in  London  the  wife 
died,  and  the  husband  showed  the  first  signs  of  consumption. 

Case  LII. — Ogston.] — A  Clinical  Observation  in  Sv/pport  of  the 
Theory  of  the  Contagiousness  of  Pulmonary  Consumption. 

Records  the  case  of  a  healthy  family  of  ten  persons,  without 
hereditary  taint.  A  son  contracted  consumption  abroad,  and  re- 
turned home  to  be  nursed.  His  two  sisters  nui-sed  him,  while  a 
brother  shared  his  room  and  bed.  These  three  and  the  patient 
all  died  of  consumption.  The  parents  and  the  four  surviving 
sons  remained  healthy. 

Case  LIII. —  Verchh'e.l — Des  2Jortes  d' entree  de  la  Tuberculose, 

A  student,  with  hereditary  taint,  pricked  himself  during 
the  post-mortem  examination  of  a  consumptive.  A  tuberculous 
ulcer  appeared  upon  the  site  of  the  wound.  Consumption 
followed. 

Cases  of  the  Year  1883. 

Case  LIV. — Mosler.§ — On  Infection  of  the  Mucous  Membrane^ 
through  Sivalloioing  Tuhercidous  Sputa. 

Relates  the  case  of  a  consumptive  whose  habit  it  was  to 
swallow  his  abundant  expectoration.  He  died  suddenly  with 
abdominal  symptoms.  Post-mortem  were  found  tubei-cle  of  the 
lung,  swelling  of  the  mesenteric  glands,  and  marked  hyperiemia 
of  the  mucous  membrane  of  the  jejunum  and  ileum.  In  the 
jejunum  there  were  tuberculous  nodules  of  the  size  of  a  millet- 
seed. 

J udging  from  the  known  habits  of  the  patient,  and  the  results 

*  Brit.  Med.  Journ.  1884,  Oct.  11.  f  Ibid.,  pp.  2,  11. 

t  Tkise  de  Paris,  1884. 

§  Deutich.  Med.  Woclmisckrift,  1883,  p.  442. 
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of  the  post-mortem  examination,  Hosier  expresses  the  opinion 
that  the  intestinal  condition  was  due  to  the  swallowing  of 
tuberculous  sputa. 

Case  LV. — Lindmann* — Report  on  the  Question  of  the 
C ontagiomness  of  Consivmption. 

Records  two  cases  of  tubercle  of  the  prepuce,  following  ritual 
circumcision,  and  the  usual  contact  of  the  wounds  with  the  opera- 
tor's saliva.  He  was  highly  consumptive,  and  these  were  the  last 
operations  he  performed.  In  both  cases  the  children  were 
healthy,  but  in  one  of  them  there  was  hei'editary  taint.  The 
latter  died  in  its  fifth  year,  with  symptoms  of  consumption ;  the 
other  child  recovered,  and  remained  healthy. 

Case  LVI. — Tokolewski.i — On  the  Infectiousness  of  Consumption. 

Three  cases  (details  wanting)  are  mentioned,  in  which  infection 
is  regarded  as  having  been  the  cause  of  consum^Dtiou. 

Case  LVII. — Bohm.X — Is  Consuniptio7i  an  Infectious  Disease  ? 

Relates  a  case  in  which,  in  a  very  healthy  family,  a  brother 
suffeiing  from  consumption  was  nursed  by  his  three  healthy 
sisters.  They  became  consumptive.  A  brother  who  did  not  live 
■with  them  remained  healthy. 

Case  LVIII. — I)ebore.§ — Etiology  of  Tubercle. 

Records  a  case,  by  Viulette,  of  transmission  of  consumption  by 
a  man  to  his  healthy  wife,  she  having  no  hereditary  taint.  This 
woman's  second  husband  became  consumptive.  Her  niece,  who 
nursed  her,  also  developed  that  disease,  and  so  did  her  husband. 
All  these  persons  are  stated  to  have  been  free  from  hereditary 
taint. 

A  second  observation  by  the  same  author  relates  the  case  of  a 
Ileal  thy  young  girl,  without  hereditary  taint,  who  had  charge  of  a 
consumptive.  She  is  stated  to  have  been  infected  by  the  patient 
and  to  have  herself  been  the  cause  of  the  infection  of  her  six 
sisters,  with  whom  she  lived  "  en  commun."  A  seventh  sister, 
residing  at  a  distance,  remained  healthy. 

*  Beutsch.  Med.  Wochenschrift,  1883,  p.  442. 

t  Gaz.   Celcarska,  No.  30.    Reported  in  Vircliow-Hirsch  Jahresbericht, 
1883,  vol.  ii. 
+  Aerztl.  Intelligenzblatt,  1883,  No.  14. 
§  La  Semaine  M6d.,  1883,  p.  125. 
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Finally,  there  is  a  brief  mention  of  twenty  patients  in  Debore's 
practice  who,  while  in  hospital  either  as  patients  or  as  nurses, 
contracted  this  disease. 

Cases  of  the  Year  1882. 

Case  LIX. — Demme* — Tioentieth  Yearly  Reiwrt  of  the  Jenner 
Children's  Hospital  in  Bern,  1882, 

A  collection  of  four  cases  of  children  who  suffered  from  abdo- 
minal phthisis,  aftei'  having  drunk  the  uncooked  milk  of  a  tuber- 
culous cow.  Part  of  the  evidence  is  the  finding  of  tubercle  bacilli. 
Similar  evidence  {i.e.,  finding  of  tubercle  bacilli)  is  given  to  prove 
the  tubercular  nature  of  a  case  of  eczema. 

Case  LX. —  Wolfe.j — A  Case  of  Tubercle  of  the  Iris. 

A  case  of  tubercle  of  the  iris  following  a  blow  on  the  eye,  in  a 
boy  eight  years  old,  not  without  hereditary  taint. 

Case  LXl. — Knoevennagel.\ 

Records  a  case  of  consumption  following  the  filling  of  a  tooth  in 
a  healthy  young  man,  without  hereditary  taint. 

Case  LXII. — Xruche.§ — An  Illustrative  Case. 

A  young,  robust  lawyer  spent  some  time  at  a  health  resort. 
Some  weeks  after  his  return  home  he  showed  the  first  symptoms 
■of  what  proved  to  be  a  rapidly  fatal  attack  of  acute  consumption. 
Upon  inquiry  it  was  ascertained  that  in  the  health  resort  this 
lawyer  had  occupied  a  room  and  bed  which  had  just  previously 
been  vacated  by  a  consumptive,  who  suffered  from  suppurating 
■sores.  The  inquiry  as  to  the  cause  of  this  young  man's  illness 
•and  death  was  very  carefully  conducted. 

Case  LXIII. — P.  Drochen.\\ — Modes  of  Tubercular  Infection  in 

Marriaye. 

Goes  to  show  that  consumption  may  be  conveyed  by  husband  to 
•wife. 

*  Noticed  by  Wahl  in  the  Deutsch.  31ed.  Wochenschrift,  1885,  No.  i,  p.  4. 
t  Olasgow  Med.  Journ.,  vol.  xvii.  No.  4,  p.  293. 
X  fichmidt's  Year-Book,  1882,  vol.  cxcv.  p.  loi. 

§  Deutsch.  Med.  Zeitung,  1882,  p.  445.  ||  Tlulse  de  Paris,  1882. 
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Dr.  Herman  Weber's  oases  (nine  in  number)  are  quoted,  and 
four  similar  examples  are  gi%'en  by  the  author  taken  from  his  own 
experience. 

A  very  remarkable  fact  about  these  cases  is,  that  where  the 
man  became  a  widower  and  married  again  he  infected  his  second 
healthy  wife. 

Cases  of  the  Year  1880. 

Case  LXIY. —  Uffelmann* 

Mentions  a  case  of  probable  infection  of  a  child  by  the  use  of 
the  uncooked  milk  of  a  tubei'culous  cow. 

Case  LXV. — Bryhn.i — Experiences  of  the  Infectiousness  of 

Consunvption. 

The  author  refers  to  his  thirty  years'  experience  of  the  treat- 
ment of  consumption,  and  is  convinced  that  that  disease  is  a 
communicable  one. 

Amongst  many  cases  the  following  is  mentioned  : — 

A  consumptive  man  conveyed  the  disease  to  his  wife,  and  to 
her  sister  who  helped  to  nurse  him.  The  sister  transmitted  the 
disease  to  hei'  husband,  and  probably  to  a  niece  (previovisly 
healthy),  who  was  on  a  visit  to  her.  Of  the  children  of  this 
marriage  one  died  of  meningitis,  two  had  consumption,  the  fourth 
remained  healthy. 

The  author  also  expresses  the  opinion  that  consumption  is  most 
apt  to  infect  during  its  last  stage. 

Case  LXVI. — E.  ThomjJson.X — The  Infection  of  Phthisis. 

A  reference,  without  details,  to  the  exjaerience  of  the  author, 
who  has  observed  fifteen  thousand  cases.  He  does  not  regard 
infection  as  of  great  importance  as  an  agent  in  the  spread  of 
tubercular  disease,  and  combats  that  view.  Fifteen  of  his  cases 
were,  he  nevertheless  beheves,  undoubtedly  due  to  contagion. 

*  Archiv  f.  Kinderlieillcunde,  1880,  vol.  i.  p.  414. 
+  Norsh  Magazin  for  Lcegevidens,  Bd.  ix.  p.  295. 
+  Lancet,  Nov.  6,  1880. 
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Cases  between  the  years  1879  and  1867. 

Case  LXVII. — Demme* — Ih'ammission  of  Consumjjtion  from 

a  Cov}  to  a  Boy. 

An  infant,  the  child  of  healthy  ptu^ents,  was  suckled  by  his 
mother  during  the  lirst  five  months  of  his  hfe.  From  that  time 
until  he  died,  this  boy  was  fed  on  milk  taken  from  one  cow,  whose 
only  food  during  fourteen  months  was  hay.  Before  the  child 
took  it,  the  milk  was  warmed  in  hot  water.  The  child  died  of 
txibercle  of  the  intestine  and  mesenteric  glands.  Lungs,  meninges, 
and  other  organs,  healthy.  The  cow  died  during  the  same  summer 
as  the  child,  and  post-mortem  there  was  found  wide-spread  tubercle 
of  the  cow's  lungs  and  pleura. 

Case  LXVIII. — Wernich.^—WJien  does  Consumption  Infect  ? 

Relates  the  cases  of  two  persons,  suffering  from  pleurisy,  who 
were  infected  by  a  consumptive. 

Case  LXIX. — Reich.i — Tuhercle,  an  Infectious  Disease. 

Details  the  facts  concerning  the  transmission  of  tubercle  to  ten 
infants  by  a  mid^vife  in  the  last  stage  of  consumption. 

This  woman  had  the  remarkable  habit  of  blowing  air  and 
putting  her  own  sahva  into  the  mouths  of  new-born  children. 

Case  LXX. — Holden.^ — Is  Consumption  Contagious  2 

Records  several  cases,  most  likely  due  to  infection  passmg 
between  husband  and  wife. 

Mentions,  amongst  others,  the  well-known  cases  of  Dr.  H, 
Weber,  and  one  by  Windorff.  In  Windorff's  case,  the  infection 
was  believed  to  be  conveyed  by  the  clothes  of  a  consiimptive 
which  were  worn  by  a  healthy  person. 

Case  LXXI. — Wehh."^ — Is  Phthisis  Pulmonalis  Contagious,  and 
does  it  belong  to  the  Zymotic  Group  ? 

A  number  of  cases,  without  details,  which  tend  to  show  that 
consumption  can  be  acquired  by  contagion. 

These  cases  are  mostly  concerned  with  private  sick  nurses. 

*  iieventeenth  Yearly  Report  of  the  Jenner  Childrens'  Hosjntal,  Bern,  1S79. 

t  Deutsch.  Med.  Wochenschrift,  1879,  p.  83. 

t  Berl.  Klin.  Wochenschrift,  1878,  No.  37,  p.  550. 

§  Amer.  .Tyurn.  0/  Med.  Science.  1878. 

II  Ibid.,  April,  1878. 
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Case  LXXII.* — The  Hygienic  Significance  of  Tubercle  in  Cattle. 

Eelates  an  observation  of  Buhl  concerning  a  boy,  five  years 
old,  who  died  of  tubercle  of  the  abdomen.  It  was  clearly  shown 
that  for  two  generations  thei'e  had  been  no  case  of  tubercular 
disease  upon  either  side  of  this  boy's  family.  For  two  or  three 
years  he  had  drunk  milk,  warm,  but  uncooked,  from  a  cow,  which 
was  proved,  post-mortem,  to  be  tuberculous. 

Case  LXXIII.^ — JJaas.y — Eemarks  on  the  Contagiousness  of 
Consumption  ,  and  the  IVeatment  of  the  latter. 

Relates  two  cases  of  infection  in  married  coujiles,  where  all 
question  of  hereditary  taiiat  was  practically  excluded. 

Case  LXXIV. — Eastaw.X — Concerning  the  Contagiousness  of 
Pulmonary  Consumption. 

A  history  of  the  question  of  the  contagiousness  of  consumption 
in  recent  times,  with  the  addition  of  three  examples. 

(i)  A  consumptive  man  was  much  in  the  company  of  his 
mother-in-law,  a  healthy,  strong  woman  of  sixty.  After  his  death 
she  became  phthisical  while  the  wife  remained  healthy. 

(2  and  3)  Refer  to  men  who  became  consumptive  while  nursing 
their  consumptive  wives. 

Case  LXXV. —  Villemin.§ — I'he  Prevention  of  Pulmonary 
Consumption. 

Relates  cases  of  infection. 

(1)  Thx-ee  sisters  without  hereditary  taint.  One  of  them 
returned  to  her  home,  from  school,  a  consumptive.  She  is 
regarded  as  having  infected  her  next  sister,  and  she,  in  her  turn, 
infected  the  youngest.  They  fell  ill  in  such  order,  that  one  of 
them  occupied  the  bed,  bedroom,  and  bedclothes  of  her  who  had 
just  died. 

(2)  A  healthy  servant-girl,  without  hereditary  taint,  fell  ill  of 
consumption  after  nursnig  a  phthisical  person. 

(3)  Three  observations  by  Leger  concerning  transmission  of 
consumption  in  the  cases  of  married  couples.  One  of  these  cases 
is  that  of  the  infection  of  several  women  by  one  man. 

*  Deutsch.  Med.  Wochenachrift,  1 876,  p.  83. 
t  DetUsch.  Elin.,  Nos.  20  and  21,  1874. 
+  Mont.  Mid.,  Feb.  1869. 
§  Union  Mid.,  1868,  No.  12. 
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Case  LXXVI. — Drysdale.* — Cases  Bearimj  on  the  Question 
of  the  Contagion  0/  Phthisis. 

Two  cases  are  mentioned  of  infection  passing  between  husband 
and  wife.  Also  a  case  of  a  woman  who  became  consumptive  after 
having  nursed  her  adopted  daughter. 

Case  LXXVII. — WindriJ.\ — Contagiousness  of  Consumption. 
Many  instructive  cases,  but  without  detailed  statements. 


Other  References. 

1.  NosOTTi  :  Atti  XII.  Cony.  d.  Ass.  Med.  Ital.,  1889.  Pa  via, 
1888,  i.  322-29.  Further  details  as  to  the  possible  transmission 
of  tubercle  from  animals  to  man  through  the  organs  of  diges- 
tion, etc. 

2.  Chauveau  :  Congress  pour  V etude  de  la  Tuherculose,  1886. 

3.  Dejiuth  :  "  On  the  Contagiousness  of  Tubercle,  with  con- 
tributions from  the  Practice  of  Physicians  in  the  Palatinate." — 
Aerztl.  Intelligenzhlatt,  1883,  Nos.  44-46. 
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ASHBY  AND  WRIGHT.  THE  DISEASES  OF  CHILD- 
REN, MEDICAL  AND  SURGICAL.  By  HENRY  ASHBY, 
M.D.  Lond.,  F.R.C.P.,  Physician  to  the  General  Hospital  for  Sick  Children, 
Manchester ;  Lecturer  and  Examiner  in  Diseases  of  Children  in  the  Victoria 
U.iiversity;  and  G.  A.  WRIGHT,  B.A.,  M.B.  Oxon.,  F.R.C.S.  Eng., 
Assistant  Surgeon  to  the  Manchester  Royal  Infirmary  and  Surgeon  to  the 
Children's  Hospital.    With  138  Illustrations.    Svo,  price  21s. 


BARKER.  A  SHORT  MANUAL  OF  SURGICAL  OPERA- 
TIONS, HAVING  SPECIAL  REFERENCE  TO  MANY  OF 
THE  NEWER  PROCEDURES.  By  ARTHUR  E.  J.  BARKER, 
F.R.C.S.',  Surgeon  to  University  College  Hospital,  Teacher  of  Practical 
Surgery  at  University  College,  Professor  of  Surgery  and  Pathology  at  the 
Royal  College  of  Surgeons  of  England.  With  61  Woodcuts  in  the  Text. 
Crown  Svo,  price  12s.  6d. 


BENNETT.  CLINICAL  LECTURES  ON  VARICOSE  VEINS 
OF  THE  LOWER  EXTREMITIES.  By  WILLIAM  H. 
BENNETT,  F.R.C.S.,  Surgeon  to  St.  George's  Hospital;  Member  of  the 
Board  of  Examiners,  Royal  College  of  Surgeons  of  England.  With  3  Plates. 
Svo.  6s. 
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BENTLEY.   A  TEXT-BOOK  OF  ORGANIC  MATERIA  MEDICA. 

Comprising  a  Description  of  the  Vegetable  and  Animal  Drugs  of  the  British 
Pharmacopoeia,  with  some  others  in  common  use.  Arranged  Systematically 
and  Especially  Designed  for  Students.  By  ROBERT  BENTLEY,  M.R.C.S. 
Eng.,  F.L.S.,  Fellow  of  King's  College,  London;  Honorary  Member  of  the 
Pharmaceutical  Society  of  Great  Britain,  &c.  &c.  j  one  of  the  three  Editors 
of  the  "  British  Pharmacopoeia,"  1S85.  With  62  Illustrations  on  Wood. 
Crown  8vo,  price  "js.  6d. 


COATS.   A  MANUAL  OF  PATHOLOGY.  By  JOSEPH  COATS, 

M.D.,  Pathologist  to  the  Western  Infirmary  and  the  Sick  Children's 
Hospital,  Glasgow ;  Lecturer  on  Pathology  in  the  Western  Infirmary ; 
Examiner  in  Pathology  in  the  University  of  Glasgow  ;  formerly  Pathologist  to 
the  Royal  Infirmary,  and  President  of  the  Pathological  and  Clinical  Society  of 
Glasgow.  Second  Edition.  Revised  and  mostly  Re-written.  With  364 
Illustrations.    8vo,  price  3U.  6d. 


COOKE.     TABLETS  OF  ANATOMY.    By  THOMy^^S  COOKE, 

F.R.C.S.  Eng.,  B.A.  B.Sc.  M.D.  Paris,  Senior  Assistant  Surgeon  to  the 
Westminster  Hospital,  and  Lecturer  at  the  School  of  Anatomy,  Physiology, 
and  Surgery.  Being  a  Synopsis  of  Demonstrations  given  in  the  Westminster 
Hospital  Medical  School  in  the  years  1871-75.  Eighth  Thousand,  being  a 
selection  of  the  Tablets  believed  to  be  most  useful  to  Students  generally. 
Post  4to,  price  Ts.  6d. 


DICKINSON.— W^C^^A-^-  by   W.  HOW  SHIP  DICKINSON,  M.D. 

Cantab.,  F.R.C.P.,  Physician  to,  and  Lecturer  on  Medicine  at,  St.  George's  Hospital; 
Consulting  Physician  to  the  Hospital  for  Sick  Children  :  Corresponding  Member  of  the 
Academy  of  Medicine  of  New  York. 

ON  RENAL  AND  URINARY  AFFECTIONS.  Complete  in  Three 
Parts,  8vo,  with  12  Plates  and  122  Woodcuts.    Price  £z  4^-  ^i^-  cloth. 

*,*  The  Parts  can  also  be  had  separately,  each  complete  in  itself,  as  follows 

P ART    I. — Diabetes,  price  los.  6d.  sewed,  I2J.  cloth, 
ji     II- — Albuminuria,  price  £\  sewed,  £x  is.  cloth. 

)>    III. — Miscellaneous  Affections  of  the  Kidneys  and  Urifie,  price  £1  los, 
sewed,  £1  iis.  6d.  cloth. 

THE  TONGUE  AS  AN  INDICATION  OF  DISEASE ;  being  the 
Lumleian  Lectures  delivered  at  the  Royal  College  of  Physicians  in  March,  1888. 
8vo,  price  "js.  6J. 
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^RXOW^EH.— WORKS  by  JOHN  ERIC  ERICHSEN,  E.R.S.,  LL.D. 

(,Eiiin.),  Hon.  M.  Ch.  an<{  F.K.C.S.^ilriUand),  Surgeon  E.xlraordinary  to  H.M.  the  Queen  ; 
President  of  Umversity  .College,  Hondon  ;  Fellow  and  E.i  -P resident  of  the  Royal  College 
of  Surgeons  of  England;  EnuritUs  Professor  of  Surgery  in  University  College ;  Cou- 
sulting.Surgeon  to  University  College  Hospital,  and  to  many  other  Medical  Charities. 

'  THE  SCIENCE  AND  ART   OF   SURGERY ;  A  TREATISE 
•  ON  SURGICAL  INJURIES,  DISEASES,  AND  OPERATIONS. 
The  Ninth  Edition,  Edited  by  Professor  BECK,  M.S.  &  M.B.  (Lond.), 
F.R.C.S.,  Surgeon  to  University  College  Hospital,  &c.    Illustrated  by  1025 
Engravings  on  Wood.    2  Vols.    Svo,  price  48J. 

ON  CONCUSSION  OF  THE  SPINE,  NERVOUS  SHOCKS, 

and  other  Obscure  Injuries  of  the  Nervous  System  in  their  Clinical  and 
Medico-Legal  Aspects.    New  and  Revised  Edition.    Crown  Svo,  10s.  6d. 


GAIRDNER  and  COATS.    ON  THE  DISEASES  CLASSIFIED 

by  the  REGISTRAR-GENERAL  as  TABES  MESENTERICA.  LEC- 
TURES TO  PRACTITIONERS.  By  W.  T.  GAIRDNER,  M.D.,  LL.D. 
On  the  PATHOLOGY  of  PHTHISIS  PULMONALIS.  By  JOSEPH 
COATS,  M.D.    With  28  Illustrations.    Svo,  price  12s.  6d. 


Qil\RROD.— WORKS  by  Sir  ALFRED  BARING  GARROD,  M.D., 

F.R^.,  &^c.;  Physician  E.xtraordinary  to  H.M.  the  Queen;  Consulting  Physician  to 
King's  College  Hospital. 

A    TREATISE    ON    GOUT    AND    RHEUMATIC  GOUT 

(RHEUMATOID  ARTHRITIS).  Third  Edition,  thoroughly  revised 
and  enlarged;  with  6  Plates,  comprising  21  Figures  (14  Coloured),  a'nd  27 
Illustrations  engraved  on  Wood.    Svo,  price  2ls. 

THE  ESSENTIALS  OF  MATERIA  MEDICA  AND  THERA- 
PEUTICS,   The  Twelfth  Edition,  revised  and  edited,  under  the  super-' 
vision  of  the  Author, ,  by  J^ESTOR  TIRARD,  M.D.  Lond.,  F.R.C.P., 
•     Professor  of  Materia  Medipa  and  Therapeutics  in  King's  College,  London,  &c. 
Crown  3vo,.. price  12s.  del. 


GARROD.     AN  INTRODUCTION  TO  THE  USE  OF  THE 

LARYNGOSCOPE.    By  ARCHIBALD  G.  GARROD,  M.A.,  M.B. 
1  J.  pxon.,  M.R/^.P.  ■  With  Illustrations.    Svo,  price  3^.  6d.  -.-y: 


GRAY.    ANATOMY,  DESCRIPTIVE    AND  SURGICAL.  By 

HENRY  GRAYj'  F.R.S.,  ikte  Lecturer  on  Anatomy  at  St.  CeoV^e's 
Hospitil.  The  Twelfth  Edition,  re-edited  by  T.  PICKERING  -PICK, 
Surgeon  to  St.  George's  Hospital;  Member  of  the  Court  of  Examiners,  Royal 
Collegfe  of  Surgeons  of  England}.  .  With  605  large  Woodcut  Illustrations,  a 
large  proportion  of  which  are  Coloured,  the  Arteries  being  coloured  red,  the 
Veins  blue,  and  the  Nerves  yellow.  The  attachments  of  the  muscles  to  the 
bones,  in  the  section  on  Osteology,  are  also  shown  in  coloured  outline.  Royal 
Svo,  price  36^, 
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HP<SSPkLL.--WORKS  by  ARTHUR  HILL  HASSALL,  M.D.  London, 

Member  of  the  Royal  College  of  Physicians  of  England;  late  Senior  I'hysician  to  the 
Royal  Free  Hospital;  Founder  of,  and  Consulting  Physician  to,  the  Rojal  National 
Hospital  for  Consumption  atid  Diseases  of  the  Chest, 

SAN  REMO  CLIMATICALLY  AND  MEDICALLY  CON- 
SIDERED.   New  Edition,  with  30  Illustrations.    Crown  8vo,  price  5J. 

THE  INHALATION  TREATMENT  OF  DISEASES  OF  THE 
ORGANS  OF  RESPIRATION,  INCLUDING  CONSUMP- 
TION.   With  numerous  lUustralions.    Crown  Svo,  price  izs.  6d. 


HOLMES.  A  SYSTEM  OF  SURGERY,  Theoretical  and  Practical, 
in  Treatises  by  various  Authors.  Edited  by  TIMOTHY  HOLMES,  M.A., 
Surgeon  to  St.  George's  Hospital ;  and  J.  W.  HULKE,  F.R.S.,  Surgeon  to 
the  Middlesex-  Hospital  and  to  the  Ro)-al  London  Ophthalmic  Hospital. 
Third  Edition,  in  Three  Volumes,  with  Coloured  Lithographic  Tlates  and 
numerous  Illustrations  engraved  on  Wood.    3  Vols.,  royal  Svo,  price  £^  ^s. 


LADD.  ELEMENTS  OF  PHYSIOLOGICAL  PSYCHOLOGY: 
A  TREATISE  OF  THE  ACTIVITIES  AND  NATURE  OF 
TPIE  MIND  FROM  THE  PHYSICAL  AND  EXPERI- 
MENTAL POINT  OF  VIEW.  By  GEORGE  T.  LADD,  Pro- 
fessor of  Philosophy  in  Yale  University.    With  113  Illustrations.  8vo,price2U. 


LITTLE.    ON   IN-KNEE  DISTORTION   (Genu  Valgum):  its 

Varieties  and  Treatment  with  and  without  Surgical  Operation.  By  W.  J. 
LITTLE,  M.D.,  F.R.C.P.  ;  Author  of  "The  Deformities  of  the  Human 
Frame,"  &c.  Assisted  by  MUIRHEAD  LITTLE,  M.R.C.S.,  L.R.C.P. 
With  40  Woodcut  Illustrations.    Svo,  price  Js.  6(1. 


\-\\lE\HQ.— WORKS  by  ROBERT  LIVEING,  M.A.      M.D.  Cantab., 

F.R.C.P.  Lond.,  &-c..  Physician  to  the  Department  for  Diseases  of  the  Skin  at  the  Mid- 
dlesex Hospital,  &fic. 

HANDBOOK  ON  DISEASES  OF  THE  SKIN.    With  especial 

reference  to  Diagnosis  and  Treatment.  Fifth  Edition,  revised  and  enlarged. 
Fcap.  Svo,  price  ^s. 

NOTES    ON   THE    TREATMENT    OF    SKIN  DISEASES. 

Fifth  Edition.    iSmo,  price  3^. 

ELEPHANTIASIS    GR^CORUM,    OR   TRUE  LEPROSY; 
Being  the  Goulstonian  Lectures  for  1873.    Cr.  Svo,  4^.  dd. 
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LONGMORE.— fF<9i?A'5  6y  Surgeon-General  Sir  T.  LONGMORE, 

C.B.,  F.K.C.S.,  Honorary  Sui-geon  io  H.M.  Queen  y/c/on'a ;  Professor  of  Military 
Surgery  in  the  A  rmy  Medical  School. 

THE  ILLUSTRATED  OPTICAL  MANUAL;  or,  HAND- 
BOOK OF  INSTRUCTIONS  FOR  THE  GUIDANCE  OF 
SURGEONS  IN  TESTING  QUALITY  AND  RANGE  OF 
VISION,  AND  IN  Distinguishing  and  Dealing  with  Optical 
Defects  in  general.  Illustrated  by  74  Drawings  and  Diagrams  by 
Inspector-General  Dr.  Macdonald,  R.N.,  F.R.S. ,  C.B.  Fourth  Edition. 
Svo,  price  l+f. 

GUNSHOT  INJURIES.  Their  History,  Characteristic  Features,  Com- 
plications, and  General  Treatment ;  with  Statistics  concerning  them  as  they 
are  met  with  in  Warfare.    With  58  Illustrations.    Svo,  price  31J.  td. 


MITCHELL.   DISSOLUTION  AND  EVOLUTION  AND  THE 

SCIENCE  OF  MEDICINE  :  An  Attempt  to  Co-ordinate  the  neces- 
sary Facts  of  Pathology  and  to  establish  the  First  Principles  of  Treatment. 
By  C.  PITFIELD  MITCHELL,  M.R.C.S.    Svo,  price  i6j-. 


MUNK.  EUTHANASIA;  or,  MEDICAL  TREATMENT  IN  AID 
OF  AN  EASY  DEATH.  By  WILLIAM  MUNK,  M.D.,F.S. A., Fellow 
and  late  Senior  Censor  of  the  Royal  College  of  Physicians,  &c.  Crown  Svo, 
price  45.  (>d. 

MURCHISON.— ^ra/?A'5   hy    CHARLES   MURCHISON,  M.D., 

LL.D.,  F.R.S.,  b^c,  Fclloiu  of  the  Royal  College  of  Physicians ;  late  Physician  and 
Lecturer  on  the  Principles  and  Practice  of  Medicine,  St.  Thomas's  Hospital. 

A  TREATISE  ON  THE  CONTINUED  FEVERS  OF  GREAT 
BRITAIN.  Third  Edition,  Edited  by  W.  CAYLEY,  M.D.,  F.R.C.P. 
With  6  Coloured  Plates  and  Lithographs,  19  Diagrams  and  20  Woodcut  Illus- 
trations.   Svo,  price  25^. 

CLINICAL  LECTURES  ON  DISEASES  OF  THE  LIVER, 
JAUNDICE,  AND  ABDOMINAL  DROPSY ;  Including  the  Croon- 
ian  Lectures  on  Functional  Derangements  of  the  Liver,  delivered  at  the  Royal 
College  of  Physicians  in  1874.  New  Edition,  Revised  by  T,  LAUDER 
BRUNTON,  M.D.    Svo,  price  24X. 


NEWMAN.  ON  THE  DISEASES  OF  THE  KIDNEY 
AMENABLE  TO  SURGICAL  TREATMENT.  Lectures  to 
Practitioners.  By  DAVID  NEWMAN,  M.D.,  Surgeon  to  the  Western 
Infirmary  Out-Door  Department ;  Pathologist  and  Lecturer  on  Pathology  at 
the  Glasgow  Royal  Infirmary  ;  Examiner  in  Pathology  in  the  University  of 
Glasgow  ;  Vice-President  Glasgow  Pathological  and  Clinical  Society.  Svo, 
price  i6j. 


6 


WORKS  ON  MEDICINE,  SURGERY 


OWEN.  A  MANUAL  OF  ANATOMY  FOR  SENIOR  STUDENTS. 
ISy  EDMUND  OWEN,  M.B.,  F.R.S.C.,  Surgeon  to  St.  Mary's  Hospital, 
London,  and  co-Lecturer  on  Surgery,  late  Lecturer  on  Anatomy  in  its  Medical 
School.    With  210  Illustrations.    Crown  8vo,  price  12s.  6d. 


PAQ^ET.— WORKS  by  Sir  JAMES  PAGET,  Bart.,  F.R.S.,  D.C.L. 

nxoii.,  LL.D.  Cantab.,  <5^<r.,  Sergeant-Surgeon  to  the  Queen,  Surgeon  to  the  Prince  f 
rValis,  Consulting  Surgeon  to  St.  Bartlwlomew's  Hospital. 

'  LECTURES    ON    SURGICAL    PATHOLOGY,    Delivered  at  the 
'  '  Royal  College  6f  Surgeons  of  England     Fourth  Edition,  re-edited  by  the 
AUTHOR  and  W.  TURNER,  M.B.    8vo,  with  131  Woodcuts,  price  2U. 

•  CLINICAL:  LECTURES  AND  ESSAYS.  Edited  by  F.  HOWARD 
MARSH,  Assistant-Surgeon  to  St.  Bartholomew's  Hospital.  Second  Edition, 
revjsed.    Svo,  price.  15^. 

QUAIN.  .  QUAIN'S    (JONES)  ELEMENTS    OF  ANATOMY. 

The  Tenth  Edition.  Edited  by  EDWARD  ALBERT  SCHAFER,  F.R.S., 
Professor  of  Physiology  and  Histology  in  University  College,  London  ;  and 

  CEORGE  DANCER  niAlIJE,  Professor  of  Anatomy  in  University  College, 

London.    (In  three  volumes. ) 
Vol,.  I.,  Part  I.,  now  ready.    EMBRYOLOGY.    By  Professor  SCHAFER. 
Illustrated  by  200  Engravings,  many  of  which  are  coloured.    Royal  8vo,  <js. 

QUAIN.  A  DICTIONARY  OF  MEDICINE;  Including  General 
i'atholog)',  General  Therapeutics,  Hygiene,  and  the  Diseases  peculiar  to 
Women  and  Children.  By  Various  Writers.  Edited  by  RICHARD  QUAIN, 
M.  D.,  F.R.  S.,  Physician  Extraordinary  to  M.M.  the  Queen,  Fellow  of  the  Royal 
<:^ollegc  of  Physicians,  Consulting  Physician  to  the  Hospital  for  Consumption, 
Hrompton.,  .Sixteenth  Thousand;  pp.  1,836,  with  138  Illustrations  engraved 
)n  wood.  \  Vol.  medium  8vo,  price  31^.  6d.  cloth.  To  be  had  also  in  Twd 
VblumeSj  price  34c  cloth. 

RICHARDSON.  THE  ASCLEPIAD.  A  Book  of  Original  Research  in 
the  Science,  Art,  and  Literature  of  Medicine.  By  BENJAMIN  WARD 
HI.CHARDSON,  M.D.,  F.R.S.  Published  Quarterly,  price  6d.  Volumes 
fox  j§84,  .1885,  1886,  1,887,  1888  &  1889,  8vo,  price  \2s.  6d.  each. 

>SALTER.    DENTAL   PATHOLOGY    AND    SURGERY.    By  . 

JAMES  A.  SALTER,  M.B.,  F.R.S.,  Examiner  in  Dental  Surgery  at  the 
Royal  College  of  Surgeons;  Dental  Surgeon  to  Guy's  Hospital.  With  i'?3 
Illustrations.    8vo,  price  i8.Cr 

SCHAFER.  TILEvESSENTIALS  OF  HISTOLOGY,  DESCRIP- 
TIVE AND  PRACTICAL,  FOR  THE  USE  OF  STUDENTS. 

L'yE.  A.  SCHA-FER,  F.R.S.,  Jodrell  Professor  of  Physiology  in  University 
(College,  London.  Second  Edition,  Revised.  With  283  lUustr.itions.  Svo, 
price  6y,  ;  or  Interleaved  with  Drawing-paper,  price  8j.  6d, 
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SMITH  (H.   F.).    THE  HANDBOOK  FOR  MIDWIVES.  By 

HENRY  FLY  SMITH,  B.A.,  M.B.  Oxon.,  M.R.C.S.  Second  Edition, 
thoroughly  revised.    With  41  Woodcuts.    Crown  8vo,  price  51. 


STEEI  WORKS  by  JOHN  HENRY  STEEL,  F.R.C.V.S.,  F.Z.S., 

A  .V.D.,  Professor  of  Veto  inary  Science  and  Principal  of  Bombay  Veterinary  College. 

A  TREATISE  ON  THE  DISEASES  OF  THE  DOG;  being  a 

Manual  of  Canine  Pathology.  Especially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.    88  Illustrations.    8vo,  \os.  6d. 

A  TREATISE  ON  THE  DISEASES   OF  THE  OX ;   being  a 

Manual  of  Bovine  Pathology  specially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.    2  Plates  and  117  Woodcuts.    Svo,  15J. 

A  TREATISE  ON  THE  DISEASES  OF  THE  SHEEP;  being 
a  Manual  of  Ovine  Pathology  for  the  use  of  Veterinary  Practitioners  and 
Students.    With  Coloured  Plate,  and  99  Woodcuts.    Svo,  12s. 


"STONEHENGE."    THE  DOG  IN  HEALTH  AND  DISEASE. 

By  "  STONEHENGE."  With  84  Wood  Engravings.  Square  crown  Svo,  Ts.  6d. 

WEST.    LECTURES    ON    THE    DISEASES    OF  INFANCY 

AND  CHILDHOOD,  By  CHARLES  WEST,  M.D.,  &c.,  Founder 
of  and  formerly  Physician  to  the  Hospital  for  Sick  Children.  Seventh 
Edition,  revised  and  enlarged.    Svo,  iSj. 


WILKS  AND  MOXON.    LECTURES  ON  PATHOLOGICAL 

ANATOMY.  By  SAMUEL  WILKS,  M.D.,  F.R.S.,  Consulting  Physician 
to,  and  formerly  Lecturer  on  Medicine  and  Pathology  at,  Guy's  Hospital,  and 
the  late  WALTER  MOXON,  M.D.,  F.R.C.P.,  Physician  to,  and  some  time 
Lecturer  on  Pathology  at,  Guy's  Hospital.  Third  Edition,  thoroughly  Re- 
vised.   By  SAMUEL  WILKS,  M.D.,  LL.D.,  F.R.S.    Svo,  price  iSj. 


WILLIAMS.  PULMONARY  CONSUMPTION  :  ITS  ETIO- 
LOGY, PATHOLOGY,  AND  TREATMENT.  With  an  Analysis 
of  1,000  Cases  to  Exemplify  its  Duration  and  Modes  of  Arrest.  By 
C.  J.  B.  WILLIAMS,  M.D.,  LL.D.,  F.R.S.,  F.R.C.P.,  Senior  Consulting 
Physician  to  the  Hospital  for  Consumption,  Brompton ;  and  CHARLES 
THEODOREjiWILLIAMS,  M.A.,  M.D.  Oxon.,  F.R.C.P.,  Senior  Physician 
to  the  Hospital  for  Consumption,  Brompton.  Second  Edition,  Enlarged  and 
Re-written  by  Dr.  C.  THEODORE  WILLIAMS.  With  4  Coloured  Plates 
and  10  Woodcuts.    Svo,  price  i6s. 

yOUP^TT.— WORKS  by  WILLIAM  YOU  ATT. 

THE  IHORSE.    Revised  and  enlarged  by  W.  WATSON,  M.R.C.V.S. 
Woodcuts.    Svo,  7  J.  6(/. 

THE    DOG.    Revised  and  enlarged.    Woodcuts.    Svo,  6j-. 
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(S^iural  Sruntlfic  l^flrlis. 


ARNOTT.    THE  ELEMENTS  OF  PHYSICS  OR  NATURAL 

PHILOSOPHY.  By  NEIL  ARNOTT,  M.D.  Edited  by  A.  BAIN, 
LL.D.  and  A.  S.  TAYLOR,  M.D.,  F.R.S.  Woodcuts.  Crown  8vo, 
\2s.  6d.  

BENNETT  AND  MURRAY.  A  HANDBOOK  OF  CRYP- 
TOGAMIC  BOTANY.  By  A.  W.  BENNETT,  M.A.,  B.Sc,  F.L.S., 
and  GEORGE  R.  MILNE  MURRAY,  F.L.S.  With  378  Illustrations. 
Svo,  price  i6s.   

CLODD.  THE  STORY  OF  CREATION.  A  Plain  Account  of 
Evolution.  By  EDWARD  CLODD,  Author  of  "The  Childhood  of  the 
World,"  &.C.    With  77  Illustrations.    Crown  Svo,  y.  td. 


CROOKES.    SELECT  METHODS  IN  CHEMICAL  ANALYSIS 

(chiefly  Inorganic).  By  W.  CROOKES,  F.R.S.,  V.P.C.S.,  Editor  of 
"The  Chemical  News."  Second  Edition,  re-written  and  greatly  enlarged. 
Illustrated  with  37  Woodcuts.    Svo,  price  2\s. 


CULLEY.    A  HANDBOOK  OF  PRACTICAL  TELEGRAPHY. 

By  R.  S.  CULLEY,  M.I.C.E.,  late  Engineer-in-Chief  of  Telegraphs  to  the 
Post  Office.  Eighth  Edition,  completely  revised.  With  135  Woodcuts  and 
17  Plates,  Svo,  i6f. 

DURRANT.  LAWS  AND  DEFINITIONS  CONNECTED  WITH 

CHEMISTRY  AND  HEAT.  With  Explanatory  Notes  on  Physical 
and  Theoretical  Chemistry,  also  special  Tests  and  Examples  for  Practical 
Analysis.  By  R.  G.  DURRANT,  M.A.,  F.C.S  ,  Assistant-master  at  Marl- 
borough College.  3J-. 

EARL.    THE   ELEMENTS    OF   LABORATORY   WORK.  A 

Course  of  Natural  Science  for  Schools.  By  A.  G.  Earl,  M.A.,  F.C.S.,  late 
Scholar  of  Christ  College,  Cambridge  ;  Science  Master  at  Tonbridge  School.  With 
57  Diagrams  and  numerous  Exercises  and  Questions.    Crown  Svo,  price  4^.  bd. 


FORBES.    A  COURSE  OF  LECTURES  ON  ELECTRICITY. 

Delivered  before  the  Society  of  Arts.  By  GEORGE  FORBES,  M.A.,  F.R.S. 
(L.  &  E.)    With  17  Illustrations.    Crown  Svo,  5j-. 

GALLOWAY.     THE    FUNDAMENTAL    PRINCIPLES  OF 
CHEMISTRY   PRACTICALLY    TAUGHT    BY    A  NEW 

METHOD.  By  ROBERT  GALLOWAY,  M.R.I.A.,  F.C.S.,  Honorary 
Member  of  the  Chemical  Society  of  the  Lehigh  University,  U.S.  ;  Author  of 
"  A  Treatise  on  Fuel,  Scienti-fic  and  Practical,"  &c.    Crown  Svo,  6j.  6</. 
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GANOT.        ELEMEiNTARY     TREATISE     ON  PHYSICS; 

Experimental  and  Applied,  for  the  use  of  Colleges  and  Schools.  Translated 
and  edited  from  Ganot's  EUments  de  Physique  (with  the  Author's  sanction) 
by  E.  ATKINSON,  Ph.D.,  F.C.S.,  Professor  of  Experimental  Science,  Staff 
College,  Sandhurst.  Twelfth  Edition,  revised  and  enlarged,  with  S  Coloured 
Plates  and  923  Woodcuts.    Large  crown  8vo,  price  1 5^. 

NATURAL  PHILOSOPHY  FOR  GENERAL  READERS 
AND  YOUNG  PERSONS;  Being  a  Course  of  Physics  divested 
of  Mathematical  Formulas,  and  expressed  in  the  language  of  daily  life. 
Translated  from  Ganot's  Cows  de  Physique  (with  the  Author's  sanction)  by 
E.  ATKINSON,  Ph.D.,  F.C.S.  Sixth  Edition,  carefully  revised;  with  34 
pages  of  New  Matter,  2  Coloured  Plates,  and  518  Woodcuts,  and  an  Appendix 
of  Questions.    Crown  Svo,  price  7^.  i^d. 


GIBSON.     A  TEXT-BOOK  OF  ELEMENTARY  BIOLOGY. 

By  R.  J.  HARVEY  GIBSON,  M.A.,  F.R.S.E.,  Lecturer  on  Botany  in 
University  College,  Liverpool.    With  192  Illustrations.    Crown  Svo,  price  ds. 


GOODEWE—IVORICS  by  T.  M.  GOODEVE,  M.A.,  Barrister-at- 
Law  ;  Professor  of  Mechanics  at  the  Normal  School  of  Scieiue  and  the  Royal  School 
Mines. 

PRINCIPLES  OF  MECHANICS.  New  Edition,  re-\vritten  and 
enlarged.    With  253  Woodcuts  and  numerous  Examples.    Crown  Svo,  6^. 

THE  ELEMENTS  OF  MECHANISM.  New  Edition,  re-written 
and  enlarged.    With  342  Woodcuts.    Crown  Svo,  ds. 

A  MANUAL  OF  MECHANICS  :  an  Elementary  Text-Book  for 
Students  of  Applied  Mechanics.  With  138  Illustrations  and  Diagrams,  and 
141  Examples  taken  from  the  Science  Department  Examination  Papers,  with 
Answers.    Fcp.  Svo,  is.  6d, 


HELMHOLTZ— WORKS  by  HERMANN  L.  F.  HELMHOLTZ, 

M.D.,  Professor  of  Physics  in  ilic  University  of  Berlin. 

ON  THE  SENSATIONS  OF  TONE  AS  A  PHYSIOLOGICAL 
BASIS  FOR  THE  THEORY  OF  MUSIC.  Second  English 
Edition  ;  with  numerous  additional  Notes,  and  a  new  Additional  Appendix, 
bringing  down  information  to  1885,  and  specially  adapted  to  the  use  of 
Musical  Students.  By  ALEXANDER  J.  ELLLS,  B.A.,  F.R.S.,  F.S.A., 
&c.,  formerly  Scholar  of  Trinity  College,  Cambridge.  With  68  Figure* 
engraved  on  Wood,  and  42  Passages  in  Musical  Notes.    Royal  Svo,  price  z%s. 

POPULAR  LECTURES  ON  SCIENTIFIC  SUBJECTS.  With 

68  Woodcuts.    2  Vols,  crown  Svo,  15^.,  or  separately,  7^.  (>d.  each. 
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HERSCHEL.    OUTLINES  OF  ASTRONOMY.    By  Sir  JOHN  F. 

W.  HERSCHEL,  Bart.,  K.H.,  &c.,  Member  of  the  Institute  of  France. 
Twelfth  Edition,  with  9  Plates,  and  numerous  Diagrams.  Square  crown  8vo, 
price  \2s. 


HUDSON  AND   GOSSE.    THE  ROTIFERA  OR  'WHEEL 

ANIMALCULES.'  By  C.  T.  HUDSON,  LL.D.,  and  P.  H.  GOSSE, 
F.R.S.  With  30  Coloured  and  4  Uncoloured  Plates.  In  6  Parts.  4to,  price 
xos.  6d.  each ;  Supplement,  12s.  6d,  Complete  in  Two  Volumes,  with 
Supplement,  4to,  £i\.  4^, 

%*  The  Plates  in  the  Supplement  contain  figures  of  almost  all  the  Foreign 
Species,  as  well  as  of  the  British  Species,  that  have  been  discovered  since  the 
original  publication  of  Vols.  I.  -and  II. 


tRVING.  PHYSICAL  AND  CHEMICAL  STUDIES  IN  ROCK- 
MET  AMORPHISM,  based  on  the  Thesis  written  for  the  D.Sc.  Degree  in 
the  University  of  London,  1888.  By  the  Rev.  A.  IRVING,  D.Sc.  Lond. 
Senior  Science  Master  at  Wellington  College,    8vo,  5^. 


^SORDMA.— WORKS  by  WILLIAM  LEIGHTON  JORDAN,  F.R.G.S. 

THE    OCEAN  :    A  Treatise  on  Ocean  Currents  and  Tides  and  their 
Causes.    8vo,  21J. 

THE  NEW  PRINCIPLES    OF   NATURAL  PHILOSOPHY. 
With  13  Plates.    8vo,  2U. 

THE     WINDS :    An  Essay  in  Illustration  of  the  New  Principles  of 
Natural  Philosophy.    Crown  8vo,  is. 

THE  STANDARD   OF  VALUE.     8vo,  6.. 


KOLBE.  A  SHORT  TEXT-BOOK  OF  INORGANIC  CHE- 
MISTRY. By  Dr.  HERMANN  KOLBE,  Professor  of  Chemistr)'  in  the 
University  of  Leipzig.  Translated  and  Edited  by  T.  S.  HUMPIDGE, 
Ph.D.,  B.Sc.  (Lond.),  Professor  of  Chemistry  and  Physics  in  the  University 
College  of  Wales,  Aberystwyth.  With  a  Coloured  Table  of  Spectra  and 
66  Woodcuts.    Second  Edition.    Crown  8vo,  price  Ts.  i>d. 


LARDEN.    ELECTRICITY  FOR   PUBLIC    SCHOOLS  AND 

COLLEGES.  With  numerous  Questions  and  Examples  with  Answers, 
and  214  Illustrations  and  Diagrams.  By  W.  LARDEN,  M.  A.  Crown  8vo,  6j. 
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LINDLEY  AND  MOORE.  TI-IE  TREASURY  OF  BOTANY, 
OR  POPULAR  DICTIONARY  OF  THE  VEGETABLE 
KINGDOM  :  with  which  is  incorporated  a  Glossary  of  Botanical  Terms. 
Edited  by  J.  LINDLEY,  M.D.,  F.R.S.,  and  T.  MOORE,  F.L.S.  With 
20  Steel  Plates,  and  numerous  Woodcuts.    2  Parts,  fop.  8vo,  price  12s. 


LLOYD.      A    TREATISE    ON    MAGNETISM,    General  and  Terres- 
trial.   By  H.  LLOYD,  D.D.,  D.C.L.    8vo,  10s.  64. 


LOUDON.     AN  ENCYCLOPEDIA   OF  PLANTS.     By  J.  C. 

LOUDON.  Comprising  the  Specific  Character,  Description,  Culture,  His- 
tory, Application  in  the  Arts,  and  every  other  desirable  particular  respecting 
all  the  plants  indigenous  to,  cultivated  in,  01;  introduced  into,  Britain.  Cor- 
rected by  Mrs.  LOUDON.    8vo,  with  above  12,000  Woodcuts,  price  42^. 


MARTIN.     NAVIGATION  AND    NAUTICAL  ASTRONOMY. 

Compiled  by  Staff-Commander  W.  R.  MARTIN,  R.N.,  Instructor  in 
Surveying,  Navigation,  and  Compass  Adjustment ;  Lecturer  on  Meteorology 
at  the  Royal  Naval  College,  Greenwich.  Sanctioned  for  use  in  the  Royal 
Navy  by  the  Lords  Commissioners  of  the  Admiralty.    Royal  Svo,  iSj. 


MEYER.    MODERN  THEORIES  OF  CHEMISTRY.     By  Pro- 

fessor  LOTHAR  MEYER.  Translated,  from  the  Fifth  Edition  of  the 
German,  by  P.  PHILLIPS  BEDSON,  D.Sc.  (Lond.),  B.Sc.  (Vict.),  F.C.S., 
Professor  of  Chemistry,  Durham  College  of  Science,  Newcastle-on-Tyne  ;  and 
W.  CARLETON  WILLIAMS,  B.Sc.  (Vict.),  F.C.S.,  Professor  of  Che- 
mistry, Firth  College,  Sheffield.    Svo,  i8j. 


mUJER— WORKS  l>y  WILLIAM  ALLEN  MILLER,  M.D.,D.C.L., 

LL.D.,  late  Professor  of  Chemistry  in  King's  College,  London. 

THE    ELEMENTS    OF    CHEMISTRY,  Theoretical  and  Practical. 

Part  I.  CHEMICAL  PHYSICS.  Sixth  Edition,  revised  by  HER- 
BERT McLEOD,  F.C.S.    With  274  Woodcuts.    Svo,  price  16s. 

Part  II.  INORGANIC  CHEMISTRY.  Sixth  Edition,  revised 
throughout,  with  Additions  by  C.  E.  GROVES,  Fellow  of  the  Che- 
mical Societies  of  London,  Paris,  and  Berlin.  With  376  Woodcuts. 
Svo,  price  24^. 

Part  III.  ORGANIC  CHEMISTRY,  or  the  Chemistry  of  Carbon 
Compounds.  Hydrocarbons,  Alcohols,  Ethers,  Aldehides  and  Paraffinoid 
Acids.  Fifth  Edition,  revised  and  in  great  part  re-written,  by  H.  E. 
ARMSTRONG,F.R.S.,andC.E.GROVES,  F.C.S.    Svo,  price  lu.bd. 
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MITCHELL.     MANUAL    OF    PRACTICAL    ASSAYING.  By 

JOHN  MITCHELL,  l-'.C.S.  Sixth  Edilion.  Edited  by  W.  CROOKES, 
F.  R.S.    With  201  Woodcuts.    Svo,  price  31  j.  61/. 


MORGAN.  ANIMAL  BIOLOGY.  An  Elementary  Text  Book.  By 
C.  LLOYD  MORGAN,  Professor  of  Animal  Biology  and  Geology  in 
University  College,  Bristol.    With  numerous  Illustrations.    Crown  Svo,  %s.  6d. 


ODLING.   A  COURSE  OF  PRACTICAL  CHEMISTRY,  Arranged 

f  r  the  use  of  Medical  Students,  with  express  reference  to  the  Three  Months' 
Summer  Practice.  By  WILLIAM  ODLING,  M.A.,  F.R.S.  Fifth  Edition, 
with  71  Woodcuts.    Crown  Svo,  price  6^. 


OLIVER.  ASTRONOMY  FOR  AMATEURS:  A  PRACTICAL 
MANUAL  OF  TELESCOPIC  RESEARCH  IN  ALL  LATI- 
TUDES ADAPTED  TO  THE  POWERS  OF  MODERATE 

INSTRUMENTS.  Edited  by  JOHN  A.  WESTWOOD  OLIVER,  with 
the  assistance  of  T.  W.  BACKHOUSE,  F.R.A.S.  ;  S.  W.  BURNHAM, 
M.A.,  F.R.A.S.  ;  J.  RAND  CAPRON,  F.R.A.S.;  W.  F.  DENNING, 
F.R.A..S.  ;  T.  GWYN  ELGER,  F.R.A.S.;  W.  S.  FRANKS, 
F-.R.A.S.  ;  J.  E.  GORE,  M.R.I.A.,  F.R.A.S.;  SIR  HOWARD 
GRUBB,  F.R.S.,  F.R.A.S.  ;  E.  W.  MAUNDER,  F.R.A.S.  ;  and 
others.    Illustrated.    Crown  Svo,  7^.  6d. 


PAYEN.  INDUSTRIAL  CHEMISTRY;  A  Manual  for  use  in  Tech- 
nical Colleges  or  .Schools,  also  for  Manufacturers  and  others,  based  on  a 
Translation  of  Stohmann  and  Engler's  German  Edition  of  Payen's  Precis  de 
Ckimie  Inditstrielle.  Edited  and  supplemented  with  Chapters  on  the  Chemistry 
of  the  Metals,  &c.,  by  B.  H.  PAUL,  Ph.D.  With  698  Woodcuts.  Medium 
Svo,  price  i^^s. 


REYNOLDS.  EXPERIMENTAL  CHEMISTRY  for  Junior  Students. 
By  J.  EMERSON  REYNOLDS,  M.D.,  F.R.S.,  Professor  of  Chemistry,  Univ. 
of  Dublin.    Fcp.  Svo,  with  numerous  Woodcuts. 

Part  I. — Introducto>y,  price  u.  (>d. 

Part  II. — Non-Metah,  with  an  Appendix  on  Systematic  Testing  for 
Acids,  price  is.  6d. 

Part  III.— Metals  and  Allied  Bodies,  price  3J.  6d. 
Part  IV.  —  Chemistry  of  Carbon  Compounds,  price  4J. 
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PRQOJOR.— WORKS  by  RICHARD  A.  PROCTOR. 


LIGHT  SCIENCE  FOR 
LEISURE  HOURS  ;  Familiar 
Essays  on  Scientiric  Subjects, 
Natural  Phenomena,  &c.  3  Vols, 
crown  Svo,  5^.  each. 

THE  ORBS  AROUND  US;  a 
Series  of  Essays  on  the  Moon  and 
rianets,  Meteors,  and  Comets. 
With  Chart  and  Diagrams,  crown 
Svo,  5^. 

OTHER  WORLDS  THAN 
OURS  ;  The  Plurality  of  Worlds 
Studied  under  the  Light  of  Recent 
Scientific  Researches.  With  14 
Illustrations,  crown  Svo,  5J. 

THE  MOON  ;  her  Motions,  As- 
pects, Scenery,  and  Physical 
Condition.  With  Plates,  Charts, 
Woodcuts,  and  Lunar  Photo- 
graphs, crown  Svo,  -^s. 

UNIVERSE  OF  STARS;  Pre- 
senting Researches  into  and  New 
Views  respecting  the  Constitution 
of  the  Heavens.  With  22  Charts 
and  22  Diagrams,  Svo.    \os.  6d. 

LARGER  STAR  ATLAS  for 
the  Library,  in  12  Circular  Maps, 
with  Introduction  and  2  Index 
Pages.  Folio,  15^.,  or  Maps 
only,  \2s.  6(L 

NEW  STAR  ATLAS  for  the 
Library,  the  School,  and  the  Ob- 
servatory, in  12  Circular  Maps 
(with  2  Index  Plates).  Crown 
Svo,  5^. 

THE  STUDENT'S  ATLAS. 
In  12  Circular  Maps  on  a  Uni- 
form Projection  and  I  Scale, 
with  2  Index  Maps.  Intended  as 
a  vade-iiiectiin  for  the  Student 
of  History,  Travel,  Geography, 
Geology,  and  Political  Economy. 
With  a  letter-press  Introduction 
illustrated  by  several  cuts.  5^. 

OLD  AND  NEW  ASTRO- 
NOMY. In  12  Parts.  Price  is.  6d. 
each  ;  supplementary  section,  is. 
(in  course  of  publication)  ;  com- 
plete, 36J.  cloth.     \_Nearly  ready. 


STUDIES  OF  VENUS-TRAN- 
SITS ;  an  Investigation  of  the 
Circumstances  of  the  Transits  of 
Venur,  in  1874  and  1882.  With  7 
Diagrams  and  10  Plates.   Svo,  ^s. 

ELEMENTARY  PHYSICAL 
GEOGRAPHY.  With  33  Maps 
and  Woodcuts.    Fcp.  Svo,  is.  6d. 

LESSONS  IN  ELEMENTARY 
ASTRONOMY;  with  Hints  for 
Young  Telescopists.  With  47 
Woodcuts.    Fcp.  Svo,  is.  6d. 

FIRST  STEPS  IN  GEOME- 
TRY :  a  Series  of  Hints  for  the 
Solution  of  Geometrical  Pro- 
blems ;  with  Notes  on  Euclid, 
useful  Working  Propositions,  and 
many  Examples.  Fcp.  Svo,  3^.  6d. 

EASY  LESSONS  IN  THE 
DIFFERENTIAL  CALCU- 
LUS :  indicating  from  the  Outset 
the  Utihty  of  the  Processes  called 
Differentiation  and  Integration. 
Fcp.  Svo,  2s.  6d. 

THE  STARS  IN  THEIR  SEA- 
SONS. An  Easy  Guide  to  a 
Knowledge  of  the  Star  Groups,  in 
12  Large  Maps.   Imperial  Svo,  5^'. 

STAR  PRIMER.  Showing  the 
Starry  Sky  Week  by  Week,  in  24 
Hourly  Maps.    Crown  4to,  2s.  6d. 

THE  SEASONS  PICTURED 
IN  48  SUN  VIEWS  OF  THE 
EARTH,  and  24  Zodiacal  Maps, 
&c.    Demy  410,  5^. 

ROUGH  WAYS  MADE 
SMOOTH.  Familiar  Essays  on 
Scientific  Subjects.  Crown  Svo,  5^. 

HOW  TO  PLAY  WHIST: 
WITH  THE  LAWS  AND  ETI- 
QUETTE OF  WHISr.  Crown 
Svo,  3^.  6<{. 

HOME  WHIST  :  an  Easy  Guide 
to  Correct  Play.    i6mo,  is. 
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PROCTOR.  WORKS  by  RICHARD  A.  PROCTOR— continued. 


OUR  PLACE  AMONG  INFI- 
NITIES. A  Series  of  Essays 
contrasting  our  Little  Abode  in 
Space  and  Time  with  the  Infini- 
ties around  us.   Crown  8vo,  5^. 

STRENGTH  AND  HAPPI- 
NESS.   Crown  8vo,  S^. 

STRENGTH:  How  to  get  Strong 
and  keep  Strong,  with  Chapters 
on  Rowing  and  Swimming,  Fat, 
Age,  and  the  Waist.  With  9  Il- 
lustrations.   Crown  8vo,  2s. 

THE  EXPANSE  OF  HEAVEN, 
Essays  on  the  Wonders  of  the 
Firmament.    Crown  8vo,  5^. 

THE  GREAT  PYRAMID,  OB- 
SERVATORY, TOMB,  AND 
TEMPLE.  With  Illustrations. 
Crown  8vo,  5^. 


PLEASANT  WAYS  IN 
SCIENCE.   Crown  8vo,  Sj-.  ' 

MYTHS  AND  MARVELS  OF 
ASTRONOMY.    Crown  8vo,  55. 

CHANCE  AND  LUCK  ;  a  Dis- 
cussion of  the  Laws  of  Luck, 
Coincidences,  Wagers,  Lotteries, 
and  the  F'allacies  of  Gambling, 
&c.  Crown  8vo,  is.  boards, 
IS.  6d.  cloth. 

NATURE  STUDIES.  By 
Grant  Allen,  A.  Wilson, 
T.  Foster,  E.  Clodd,  and 
R.  A.  Proctor.   Crown  8vo,  5^. 

LEISURE  READINGS.  ByE. 
Clodd,  A.  Wilson,  T.  Foster, 
A.  C.  RuNYARD,  and  R.  A. 
Proctor.    Crown  Svo,  5^. 


SCHELLEN.    SPECTRUM  ANALYSIS  IN  ITS  APPLICATION 

TO  TERRESTRIAL  SUBSTANCES,  and  the  Physical  Constitution 
of  the  Heavenly  Bodies.  Familiarly  explained  by  the  late  Dr.  H.  SCHELLEN. 
Translated  from  the  Third  Enlarged  and  Revised  German  Edition  by  JANE 
and  CAROLINE  LASSELL.  Edited,  with  Notes,  by  Capt.  W.  DE  W. 
ABNEY,  R.E.  Second  Edition.  With  14  Plates  (including  Angstrom's  and 
Cornu's  Maps)  and  291  Woodcuts.    Svo.    Price  3U.  6d.  \ 

SCOTT.  WEATHER  CHARTS  AND  STORM  WARNINGS. 
By  ROBERT  H.  SCOTT,  M.A.,  F.R.S.  With  numerous  Illustrations. 
Crown  Svo,  6^.   

SLINGO  AND  BROOKER.  ELECTRICAL  ENGINEERING 
FOR  ELECTRIC  LIGHT  ARTISANS  AND  STUDENTS. 
(Embracing  those  branches  prescribed  in  the  Syllabus  issued  by  the  City  and 
Guilds  Technical  Institute.)  By  W.  Slingo,  Principal  of  the  Telegraphists' 
School  of  Science,  &c.,  &c.,  and  A.  Brooker,  Instructor  on  Electrical 
Engineering  at  the  Telegraphists'  School  of  Science.  With  307  Illustrations. 
Crown  Svo,  price  loj.  6d. 

SMITH.     GRAPHICS;  OR,  THE  ART   OF  CALCULATION 

BY  DRAWING  LINES,  applied  to  Mathematics,  Theoretical  Me- 
chanics and  Engineering,  including  the  Kinetics  and  Dynamics  of  Machinery, 
and  the  Statics  of  Machines,  Bridges,  Roofs,  and  other  Engineering  Structures. 
By  ROBERT  H.  SIVIITH,  Professor  of  Civil  and  Mechanical  Engineering, 
Mason  Science  College,  Birmingham. 

Part  I.  Text,  with  separate  Atlas  of  Plates— Arithmetic,  Algebra, 
Trigonometry,  Vector,  and  Locor  Addition,  Machine  Kinematics,  and  Statics 
of  Flat  and  Solid  Structures.    Svo,  15/, 
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THORPE.     A   DICTIONARY   OF   APPLIED  CHEMISTRY. 

By  T.  E.  Thorpe,  B.Sc.  (Vict.),  Ph.D.,  F.R.S.,  Treas.  C.S.,  Professor  of 
Chemistry  in  the  Normal  School  of  Science  and  Royal  School  of  Mines,  South 
Kensington.     Assisted  by  Eminent  Contributors.     3  vols.,  £2  2.r.  each. 

[  Vol.  I.  now  ready. 

TYNDALL.— K^(9;?A'5  by  JOHN  TYNDALL,  F.R.S.,  &-c, 

FRAGMENTS    OF    SCIENCE.    2  Vols.    Crown  8vo,  16s. 
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